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Abstract
Stress is the most frequently cited precipitant of both migraine and 
muscle-contraction headache. Although stress is thought to play a causal 
role in the etiology of headache, past research has relied solely on cross- 
sectional designs and between-subjects data analytic techniques, thus 
severely restricting conclusions regarding causality and obscuring potentially 
meaningful individual variability. The present investigation provided a 
partial replication and extension of prior research on the relation between 
minor stress and headache and attempted to redress a number of prior 
methodological shortcomings.
A longitudinal design and within subject, lagged, time-series 
regression analyses were employed. Migraine (n = 26) and muscle- 
contraction (n = 20) headache sufferers recorded their stress, headache 
activity, and medication intake daily for 31 days. Both frequency and 
subjective ratings of stressful events were found to be significantly predictive 
of headache intensity, headache duration, and headache index for many 
muscle-contraction (55 to 70%) and migraine (39 to 46%) headache 
sufferers. However, subjective ratings of stressful events correlated more 
strongly with headache activity than frequency.
xi
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The magnitude of stress-headache associations varied broadly across 
individuals. Social support appeared to account for at least some of this 
variability; patients reporting the lowest levels of support evidenced the 
highest stress-headache associations and patients reporting the highest levels 
of support evidenced the lowest stress-headache associations, suggesting that 
social support may provide some protection against the negative effects of 
stress.
Diagnostic group differences were observed with respect to the 
predominant temporal relation between stress and headache. For muscle- 
contraction headache sufferers, headache activity was best predicted by 
stress occurring concurrently with headache, but for migraineurs, headache 
activity was best predicted by stress that occurred one to three days earlier. 
Muscle-contraction headache sufferers also obtained larger stress-headache 
correlations than migraineurs.
Finally, no differences were found between the headache diagnostic 
groups or between headache sufferers and headache-free controls in the 
number or subjective ratings of stressful events. The findings of the present 
study appear to support either a model of stress causing exacerbation of 
headache or a model of reciprocal causality. Implications for treatm ent and 
directions for future research were discussed.
xii
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Introduction
Epidemiological surveys reveal that at least 70% of the population of 
the United States have experienced problem headaches at some point in 
their lives (Sturgis, Adams, & Brantley, 1981). A significant number of these 
individuals, approximately 15% of males and 25% of females, report that 
they are frequently disabled by headaches (Holroyd, 1986), with recurrent 
muscle-contraction headache, migraine headache, and combined muscle- 
contraction and migraine headache accounting for the vast majority (i.e., 
90%) of disabling headaches. It is thus not surprising that headache is 
reported as the seventh most frequent complaint in outpatient medical 
settings, accounting for 18.3 million outpatient visits per year in the United 
States (Linet, Stewart, Celentano, Ziegler, & Sprecher, 1989).
Holroyd (1986) estimates that of those who seek medical assistance 
for headache, greater than 95% have no identifiable structural abnormality 
or other disease state. This fact, combined with the promising results 
reported for the treatment of headache with biofeedback training in the 
early 1970s (e.g., Birk, 1974; Budzynski, Stoyva, Adler, & Mullaney, 1973) 
opened the door for the use of psychological interventions in the 
management of chronic headache problems.
The majority of these psychological interventions have focused either 
directly or indirectly upon changing the headache sufferer’s response to life 
stress. For example, most interventions employ either some type of stress- 
management training, relaxation training aimed at decreasing the arousal
1
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believed to result from stress (e.g., thermal biofeedback, EMG biofeedback, 
or progressive muscle relaxation), or some combination of both stress- 
management and relaxation training (Blanchard & Andrasik, 1985).
Indeed, the relation between stress and headache has been generally 
accepted, as evidenced by the leading treatment approaches cited above. 
However, the data bearing on this relation are largely anecdotal or survey 
and the actual nature of the stress-headache association remains unclear. 
The purpose of this investigation was to further examine the relation 
between stress and headache.
Headache Classification
In 1960, the National Institute of Neurological Diseases and 
Blindness established a committee of distinguished neurologists and charged 
them with the task of preparing a standardized nomenclature for headache 
disorders. Based on a combination of phenomenology and etiology, the Ad 
Hoc Committee on Classification of Headache (1962) divided headache 
disorders into 15 different categories.
These categories were later reaffirmed by an international panel of 
experts (World Federation of Neurology’s Research Group on Migraine and 
Headache, 1969; cited in Blanchard & Andrasik, 1985). The Ad Hoc 
Committee (1962) criteria have not gone unchallenged, however, and in fact 
there are at least 2 new diagnostic schemes (i.e., the International 
Association for the Study of Pain, 1986; Headache Classification Committee 
of the International Headache Society, 1989) in use or under development. 
Nevertheless, the vast majority of both treatment and assessment studies of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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headache, from either a biomedical or psychological perspective, have used 
the classification scheme of the Ad Hoc Committee (1962; Blanchard & 
Andrasik, 1985).
Of the 15 distinct categories delineated by the Ad Hoc Committee, 3 
comprise over 95% of chronic headache disorders (Holroyd, 1986; Philips,
1977). These are migraine, muscle-contraction, and combined migraine and 
muscle-contraction headache. The following discussion of the clinical 
symptomatology and etiological theories will be restricted to these 
diagnostic categories. For further reviews on migraine, see Adams, 
Feuerstein, and Fowler (1980), and Sturgis, Adams, and Brantley (1981) and 
on muscle-contraction headache, see Andrasik, Blanchard, Arena, Saunders, 
and Barron (1982).
Symptomatology
Migraine is characterized by a sudden, severe, usually unilateral onset 
of pulsating or throbbing pain. Migraines can vary greatly in intensity, 
frequency, and duration. Head pain usually lasts from 4-8 hours, but can last 
up to several days (Adams, Feuerstein. & Fowler, 1980). The most 
commonly reported locations of pain are temporal, orbital, supraorbital, or 
occipital areas of the head.
Migraines are further classified as "classic" or "common" type. In 
classic migraine, head pain is preceded by a conspicuous and transient 
prodromal or warning phase (typically less than 60 minutes in duration) 
during which visual disturbances (e.g., blurred cloudy vision, scotomata, 
scintillating scotomata), auditory disturbances, dizziness, or paresthesias are
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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experienced (Diamond & Dalessio, 1978). Common migraine is diagnosed 
when the aforementioned symptomatology occur in the absence of a clearly 
defined prodromal phase. Approximately 90% of all migraineurs are 
classified as common type (Adams et al., 1980).
By far the headache type with the highest diagnostic base rate is the 
muscle-contraction or "tension" headache. It is estimated that muscle- 
contraction headache accounts for 80% of all headache disorders (Waters, 
1974). Symptoms indicative of muscle-contraction headache include an ache 
or sensation of tightness around the head, often described as "cap"or "band­
like," stiffness or pain in the shoulders and commonly in the suboccipital 
region of the head, often radiating to the frontal, parietal, or temporal 
regions of the head. Like migraine headache, muscle-contraction headaches 
can vary widely in intensity, frequency, and duration.
The diagnosis of muscle-contraction headache can be made from 
positive indications of symptoms believed to be unique to muscle- 
contraction headache or more commonly from the absence of symptoms 
generally thought to characterize other types of headaches (Raskin & 
Appenzeller, 1980). Symptoms likely to preclude the diagnosis of muscle- 
contraction headache include vomiting, light sensitivity, transient visual or 
other sensory or motor prodromes, usually unilateral location of head pain, 
and a pulsating quality to head pain.
Many headache sufferers do not have clear cut migraine or muscle- 
contraction headache symptomatology, but rather present with considerable 
overlap of symptoms from each classification. For these individuals the Ad
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
5
Hoc Committee on Classification of Headache (1962) created a separate 
category termed combined headache.
The difficulties in validating pure, distinct headache categories have 
prompted some to propose an alternative classification scheme. Rather than 
proposing different categories of headache, this approach considers chronic 
headache sufferers as merely falling along a quantitative continuum. Hence, 
there are not separate categories of migraine and muscle-contraction 
headache, instead there is chronic headache, which varies among individuals 
in average intensity and frequency (Bakal, 1982).
While Bakal’s (1982) "severity" model appears to have heuristic value, 
it has not received much empirical support. Differential rates of success 
with certain treatments for different diagnostic groups have forced many 
researchers to reject it on the basis of the clinical utility found in differential 
diagnosis (Blanchard & Andrasik, 1985). Despite the many problems in the 
diagnosis of headache, research supports the conclusion that valid and 
reliable diagnosis can be attained given the predominant presenting 
symptoms and an adequate history and course of the individual’s disorder 
(Blanchard et al., 1982).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Ivtiological Theories
Pathophvsiolonv
Migraine. Migraine headache is thought to he primarily vascular in 
origin, involving vasoconstriction of cranial arterial beds during the 
prodromal phase, followed by vasodilation experienced as migraine pain 
(Holroyd, 1986). It is hypothesized, that during the vasoconstrictive phase an 
ischemia (oxygen deficiency) is produced in the tissues fed by the cranial 
arteries inducing the prodromal symptoms described previously. Support for 
this hypothesis comes from Hachinski et al. (1977), who found that regional 
blood flow may be reduced as much as 50% during this vasoconstrictive 
phase. In an attempt to compensate, it is further hypothesized, the ischemia 
induces a rebound dilation, producing the throbbing pain characteristic of 
migraine (Diamond & Delessio, 1978). Support for this hypothesis comes 
from Sakai and Meyers (1978), who found a positive correlation between 
headache pain and pulse amplitude in extracranial arteries during 
vasodilation.
It is not surprising that such findings have prompted the search for 
vasoactive biochemical mechanisms in the pathogenesis of migraine. Two 
such biochemicals are histamine and neurokinin. Hoth are powerful 
vasodilators, and both have been found in increased concentrations in 
migraineurs during migraine attacks, relative to headache free periods 
(Anthony & Lance, 1975; Delessio, 1976). However, many stimuli which 
induce vasodilation, such as exercise or soaking in a hot bath, do not produce
()
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headache. Headaches of the migraine type are therefore currently thought to 
be the result of two processes. One is cranial vascular lability, resulting in 
excessive vasoconstriction and vasodilation discussed above. A second 
component, it is speculated, involves the action of vasoactive substances, 
thought to be centrally mediated, that lower pain thresholds in the affected 
tissues (Diamond & Delessio, 1982).
Serotonin has stimulated particular interest because it appears to 
address both components of this two process model. It is hypothesized that 
migraineurs produce an excess of serotonin peripherally in the blood plasma 
(Sicuteri, 1972). This excess serotonin induces the previously discussed cycle 
of vasoconstriction followed by rebound vasodilation. Empirical support 
comes from studies demonstrating increased levels of plasma serotonin 
during pre-headache phases and 80% reductions in plasma serotonin during 
migraine episodes (Curran, Hinterberger, & Lance, 1976; Dalessio, 1976). 
The role of serotonin is further implicated by its inhibitory effects on pain 
modulation in the brain stem. Evidence that drugs effective in the treatment 
of migraine also act to depress the activity of brain stem serotonergic 
neurons, appears to support the serotonin hypothesis (Holroyd, 1986). 
Despite these intriguing findings, the physiologic mechanisms underlying 
migraine remain unclear.
Muscle-Contraction. Research regarding etiological hypotheses of 
muscle-contraction or tension type headaches has been generally less 
molecular than research into the etiology of migraine. In fact, the current 
leading etiological model was proposed some 40 years ago (Graham &
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Wolff, 1938; Wolff, 1963). According to Wolff (1963), tension headaches 
result from the sustained contraction of muscles in the face, scalp, and neck. 
These headaches are then exacerbated by the subsequent vasoconstriction of 
intramuscular nutrient arterioles (Haynes, 1980).
Tests of W olffs model can be broadly classified into investigations 
comparing the electromyographic (EMG) activity of headache patients 
during headache episodes to headache free episodes, comparing the EMG 
activity of headache patients to non-headache patients, correlating EMG 
activity and headache pain reports, and lastly psychophysiological studies of 
vasomotor activity. While for each category of investigation there exists a 
few findings supportive of Wolffs model, Andrasik et al. (1982) in a review 
of the literature concluded that the preponderance of the evidence was 
antagonistic to the muscle-contraction model of tension headache.
One example of findings that appeared to be in direct contrast to 
Wolffs hypothesis, were reported by Holroyd et al. (1984). In a creative 
design, tension headache sufferers were led to believe that in using 
biofeedback, they were learning to decrease frontal EMG activity. In reality, 
half were learning to decrease EMG activity while the other half were 
learning to increase EMG activity. Within these two groups, half were given 
feedback indicating large EMG reductions (high success) and the other half 
given feedback indicating small EMG reductions (moderate success). The 
groups were then compared on patient’s self-report of headache activity. 
Interestingly, patients receiving feedback indicating high success reported 
significantly greater improvements in headache activity than did patients
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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receiving feedback indicating moderate success regardless of actual changes 
in frontal EMG activity. Findings such as these are particularly challenging 
to the muscle-contraction model of tension headache.
Severity model. The leading alternative to the muscle-contraction 
model of headache is the severity model described in the previous chapter. 
Proponents of this approach do not view muscle-contraction and migraine 
headache as qualitatively different disorders. Instead, they consider chronic 
headache sufferers as falling along a continuum where the differences in 
headache phenomenology are quantitative, varying among individuals in 
frequency and intensity (Bakal, 1982). Although researchers have written 
enthusiastically regarding this models heuristic value, empirical support has 
yet to be demonstrated.
From the above discussion of the current pathophysiological models 
of headache, it is clear that no one theory can claim a monopoly of empirical 
support. Indeed, the physiological mechanisms of headache remain obscure. 
The following sections will address other factors thought to play a role in the 
etiology of headache as well as factors believed to precipitate headache. 
Cycling Ovarian Hormones
Several lines of evidence converge to suggest a relation between 
migraine headaches and cycling ovarian hormones. For example, the onset 
of migraine is likely to occur at puberty, there is a higher incidence of 
migraine in women than in men after puberty, and numerous studies have 
identified associations between migraine headaches and pregnancy, use of 
oral contraceptives, estrogen replacement therapy, and menopause
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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(Edelson, 1985). Further, many women report a greater likelihood of 
migraines at the time of menstruation, ovulation, or both, than at other 
times during the menstrual cycle. A study of 1,955 headache patients found 
that 55% of their female migraineurs identified a relation between migraine 
attacks and menstrual cycle phase (Nattero, 1982).
In a recent investigation, Johnson, Mosley, Penzien, and Krug (1989) 
found that 28% of a female headache sample reported worsening of 
headache while using oral contraceptives, 14% during hormone use (e.g., 
estrogen replacement), and 18% reported headache worsening during 
pregnancy. Delessio (1973) has hypothesized that migraines associated with 
the menstrual cycle result from decreases in premenstrual estrogen levels. 
Somerville (1972) found evidence to support this hypothesis. Women 
experiencing migraine during menstruation were injected with estradiol and 
progesterone during the premenstrual phase of their cycles, when estradiol 
and progesterone levels are normally low. Women injected with 
progesterone reported no change in headache, while women receiving 
estradiol reported an initial delay in headache onset followed by headache 
onset as estradiol levels dropped.
Krug et al. (1989) conducted one of the few prospective studies to 
examine the relation between migraine headache, reproductive hormones, 
and the menstrual cycle. In their study, female vascular headache patients 
monitored basal body temperature and headache activity daily for five weeks 
beginning on day one of menses. The women also provided blood samples 
at four strategic points during the menstrual cycle. Blood samples were
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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taken during menstrual (days 1-3), ovulatory (days 13-15), luteal (days 21- 
23), and premenstrual (days 26-28) phases of the menstrual cycle and 
analyzed for levels of estradiol, progesterone, lutenizing hormone (LH), 
follicle-stimulating hormone (FSH), and prolactin.
Progesterone and LH demonstrated the strongest associations with 
headache revealing positive correlations during the third phase of the 
menstrual cycle. The conclusions that can be drawn from these correlations 
are, however, far from straight forward. For example, the positive 
correlation between progesterone and headache suggests that headache 
activity increases with increasing levels of serum progesterone. From this, 
one would expect to find the most headache activity during the third phase 
of the menstrual cycle when progesterone is at its highest level. Curiously, 
however, it was during the third cycle phase that headache activity was at its 
lowest level.
These seemingly contradictory findings suggest that none of these 
hormones considered separately can account for the observed variations in 
headache activity. Instead, Krug and colleagues speculated a more complex 
interaction among the hormonal variables and headache. Their findings, 
however, do lend empirical support to the notion that cycling ovarian 
hormones influence headache activity in a small but significant minority of 
female migraineurs.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Dietary Factors
A diversity of foods and food additives have been speculated to 
precipitate headache (Diamond & Delessio, 1978). For example, alcohol, 
chocolate, fried foods, foods containing tyramine (e.g., wine or aged cheese), 
sodium nitrate (found in processed meats), and monosodium glutamate 
(commonly found in Chinese foods). Despite the large number of 
substances reported to elicit headache, it is estimated that foods play a 
significant role in less than 10% of headache sufferers (Medina & Diamond,
1978). This fact, coupled with the methodological difficulties encountered 
with dietary monitoring, may help to explain the relatively small body of 
literature pertaining to dietary precipitants.
In one of the few studies aimed at dietary precipitants, Allen,
Johnson, and Penzien (1988) found that less than 20% of a sample of 
headache patients endorsed a dietary precipitant from a list of 21 commonly 
accepted precipitants as precipitating a headache. Two exceptions were 
noted. Higher estimates were obtained for alcohol (37%) and chocolate 
(27%). The artificial sweetener Aspartame (i.e., Nutrasweet) was endorsed 
by 8% of headache sufferers. Endorsement of dietary precipitants 
apparently was unrelated to headache diagnosis. The lack of relation 
between headache diagnosis and dietary precipitants is surprising in that 
dietary precipitants are primarily thought to be of importance in the 
production of migraine rather than tension type headache. As mentioned, 
however, the literature in this area is scanty, and beliefs regarding etiological 
significance are predominantly based on clinical observations. Nevertheless,
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these results seem to support the idea that dietary precipitants play a 
relatively small role in the production of headache for the majority of 
headache patients.
Medication
Inappropriate use of medications commonly prescribed for headache 
is increasingly recognized as capable of aggravating headache. More 
specifically, the daily use of analgesics and/or sedative preparations can 
produce iatrogenic worsening of migraine, and is an accepted cause of 
migraine chronicity (Isler, 1982; Kudrow, 1982; Rapoport, 1988). Used 
excessively, sedatives and analgesics not only lose their pain reducing 
properties, but also may contribute to headache producing "paradoxical 
headaches." The term paradoxical is applied to such headaches because 
they are a consequence of the excessive use of a medication that, when 
properly used, is meant to relieve pain (Holroyd, Holm, & Penzien, 1988).
The term "transformed" or "evolutive migraine" also has been used by 
Mathew and Colleagues (Mathew, Reuveni, & Perez, 1987) to characterize 
the syndrome of daily headaches that evolves out of a prior history of 
episodic migraine as a function of daily overuse of symptomatic medication. 
Granella and colleagues demonstrated that the largest single factor favoring 
the transformation of episodic headache into a chronic one was drug abuse 
(with "drug abuse" defined as use of instant-relief drugs every day for at least 
one year regardless of dosage; Granella, Farina, Malferrari, & Manzoni, 
1987).
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The data are scant and inconsistent regarding the quantity of 
medications that may produce paradoxical headaches. The most 
conservative estimate suggests that as few as two nonprescription analgesics 
per day taken five days per week may be sufficient to produce paradoxical 
headache for migraineurs (Speed, 1987,1988). In their recently published 
listing of headache diagnostic criteria, the International Headache Society 
has indicated that daily use of four to five nonprescription analgesics taken 
for one month may elicit paradoxical headaches (Headache Classification 
Committee of the International Headache Society, 1987).
Little information is available regarding the proportions of headache 
patients who may be at risk for paradoxical exacerbation of headaches as a 
function of their medication use patterns. Further, when assessing drug use, 
clinicians routinely must rely on data gathered retrospectively by interview 
or questionnaire. Unfortunately, such data are likely to be inaccurate.
In one of but a few studies to address these issues, Johnson, Mosley, 
Penzien, Payne, and Carpenter (1989) had patients monitor headache 
activity on a daily basis for 4-weeks. According to the daily records, 62% of 
patients reported use of medication to manage headache symptoms. The 
daily self-reports were often inconsistent with patients’ retrospective self- 
reports at intake. More specifically, when the data were examined by 
categories of medications used, discrepancies were evident. A discrepancy 
was defined as reporting use of a class of medication on daily headache 
monitoring forms when use of that medication was not reported on an intake
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screening questionnaire. Discrepancies ranged from 14% to 22% for 
analgesics, sedatives, and over-the-counter analgesics.
Beyond pointing out the importance of daily self-monitoring of 
medication use, Johnson and colleagues (1989) found that a significant 
proportion of the headache patient sample were at risk for developing 
paradoxical headache. Risk was defined as the daily use of one analgesic 
per day, or one sedative per day, or one sedative-combination per day, or 
two over-the-counter analgesics per day.
Of those patients who reported using prescription or nonprescription 
medication on their daily monitoring forms, 23% used more than one 
analgesic dose per day, 39% used more than one sedative dose per day, 27% 
used more than one sedative-analgesic combination dose per day, and 24% 
used more than two nonprescription analgesics per day. Overall, as much as 
25% of the sample was considered at risk for experiencing paradoxical 
headaches.
These data suggest that daily medication use may be an important 
factor in the maintenance of headache for a significant number of headache 
patients. Moreover, medication use is a variable that will need to be taken 
into account by future investigators examining the etiology of headache. 
Predispositions
Evidence suggesting a genetic predisposition to headache has been 
predominantly associated with migraine. Early studies reported that up to 
60% of migraineurs had a positive family history for migraine (Drummond, 
1983). However, more recent, better controlled investigations have found
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only modest evidence for genetic transmission and no higher familial 
incidence of headache in migraineurs than in tension headache sufferers 
(Lucas, 1977; Waters, 1971). Despite these findings, belief in the genetic 
predisposition to migraine enjoys wide clinical acceptance. Further, so long 
as it remains one of the diagnostic criteria for migraine (Ad Hoc Committee, 
1962), the genetic hypothesis will continue to influence research.
Researchers also have attempted to identify psychological 
characteristics that may predispose individuals to recurrent headache. Early 
work in this area ascribed different personality types to different types of 
headache sufferers. Migraineurs were commonly described as 
perfectionistic, rigid, orderly, compulsive, obsessive, ambitious, preoccupied 
with success, insecure, and unable to express aggressive feelings 
appropriately (Fromm-Reichman, 1937; Wolff, 1963). Equally unflattering, 
tension headache sufferers were described as anxious, dependent, 
worrisome, depressed, hostile, histrionic, and psychosexually conflicted 
(Martin, 1966, 1972). These descriptions were based largely on clinical 
impression rather than controlled investigation.
The search for psychological characteristics that might render 
individuals vulnerable to recurrent headache continues to the present, 
although most studies are better controlled and employ more objective, 
standardized assessment devices than the early personality theorist 
employed. One conclusion drawn from these studies is that psychological 
distress is positively correlated with headache activity (Blanchard & 
Andrasik, 1985). Thus, patients with chronic tension headaches, who report
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experience headaches everyday, typically appear more distressed (e.g., more 
depressed or anxious) than the episodic migraineur.
Another consistent finding is that headache patients score higher on 
measures of neuroticism (e.g., scales 1, 2, and 3 of the MMPI; the Eysenck 
Personality Inventory; and the Maudsley Personality Inventory) than non­
headache controls (Andrasik et al., 1982b). Headache patients, however, do 
not significantly differ on these measures from other medical patient 
populations. In fact, their scores closely resemble those with other chronic 
pain disorders (Blanchard & Andrasik, 1985; Holroyd, 1986).
Although differences on psychological measures, like the ones 
described above, have been found between headache diagnostic types and 
between headache and non-headache controls, they do not establish the 
existence of a psychological predisposition to headache. Until the variables 
associated with headache have been assessed prior to the onset of problem 
headaches, researchers will not be able to determine whether the identified 
personality characteristics are a cause or a consequence of recurrent 
headache.
Another avenue of investigation pursued by the early personality 
theorists involved the search for specific emotional patterns thought to elicit 
specific physiological responses which in turn lead to dysfunctional organ 
systems (Sturgis, Adams, & Brantley, 1981). To date, researchers have been 
unable to identify specific headache causing emotions. Associations have 
been found between the onset of depression and the onset of headache 
(Cadaret, Widmer, & Troughton, 1980). In fact, headache is the most
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frequent somatic complaint of depressed patients (Diamond & Delessio, 
1982). Evidence implicating serotonin in the pathogenesis of both 
depression and headache provides a potential biochemical rational for this 
association. However, there is no evidence that depressed mood reliably 
precedes headache (Arena, Blanchard, & Andrasik, 1984). Thus, there is 
only indirect evidence that depression increases vulnerability to headache. 
Stress
It is not the large things 
that send a man to the madhouse...
No, it’s the continuing series of small tragedies 
that send a man to the madhouse.
Not the death of his love 
but a shoelace 
that snaps with no time left (Charles Bukowski, 1980).
Life stress is the most frequently cited precipitant of both migraine 
and tension headache. Researchers have estimated that as many as 54% of 
migraine and 80% of tension headache episodes are precipitated by stressful 
events (Friedman, 1979; Henryk-Gutt & Rees, 1973).
Early investigations of stress related disorders focused on the 
association between major life events (e.g., death of a spouse, divorce) and 
illness (Lazarus & folkm an, 1984). However, modest correlations (i.e., 0.12 
on average; Rabkin & Struening, 1976)) have shifted the attention of 
researchers away from major life events toward the less dramatic and more 
frequently occurring, minor life events. Minor life events are defined as 
minor irritants or hassles that characterize everyday life (e.g., rush hour 
traffic; Lazarus & Coyne, 1977).
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It is specifically minor life events that are hypothesized to precipitate 
headache (Holroyd, 1986). Unfortunately, these speculations are largely 
anecdotal, and well controlled empirical studies are scant. There are 
numerous investigations, however, which have examined the relation 
between life events and illness other than headache. Hence, before 
reviewing the literature on stress and headache, an overview of the issues in 
life events research as well as a review of the literature relating stress and 
illness is presented.
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Stress and Illness
Speculation on the effects of stressful life events date back as far as 
the 14th century. It was during this time that an estimated one-third of the 
European population died of the "Black Death" (i.e., bubonic plague). 
Historians report that shortly thereafter was observed a dramatic outbreak 
of bizarre behaviors or what might be described today as psychological 
illnesses (Rahe & Arthur, 1978).
Despite longstanding historical accounts of the sequelea of stress, it 
was not until the first half of the 20th century that the effects of stress were 
systematically investigated (Rabkin & Struening, 1976). In 1936, Hans Selye 
described a reaction he termed the "general adaptation syndrome," in which 
a set of bodily defenses are orchestrated in response to noxious stimuli 
(Selye, 1956). Selye’s work, articulated in a seminal book in 1956 titled. The 
Stress of Life, suggested potential mechanisms whereby stress may cause or 
influence illness and inspired much of the current interest in stress.
What stress is and how it should be defined is a continuing source of 
debate among researchers. However, most definitions can be classified into 
two types: stimulus and response (Lazarus, 1966). Selye first established the 
response position defining stress as a universal set of physiological reactions 
and processes that occur in response to a demand. Hence for Selye, the 
presence of stress was defined by the response of the organism. The stimulist 
theorists position conceptualizes stress as a stimulus (termed a"stressor") 
commonly thought of as events impinging on the individual (Derogatis, 1982).
20
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Not surprisingly, the debate over how best to define stress has led to 
corresponding debate over how best to measure stress, with various 
assessment strategies forwarded by advocates of both stimulus and response 
positions. Clearly, the dominant methodology by which researchers have 
investigated stress and illness relations has been through the measurement of 
life events (Kanner, Coyne, Schaefer, & Lazarus, 1981).
Maior Life Events
The purpose of life events research is to demonstrate a temporal 
association between stressful life events and the onset of illness (Rabkin & 
Struening, 1976). The majority of this research has focused on the 
measurement of what have been termed "major life events." As stated 
above, major life events are thought of as dramatically and severely taxing 
situations (e.g., death of a spouse, divorce) that require an adaptive response 
on the part of the individual (Holmes & Rahe, 1967). The impact of such 
events has been thought to be additive, and the struggle for readjustment 
wearing and exhausting. It is after such events, that the individual is thought 
to be vulnerable to physical and psychological illness (Pearlin, Lieberman, 
Menaghan, & Mullan, 1981). The underlying assumption is that these taxing 
events act as precipitants of illness, influencing the timing but not the type of 
illness (Rabkin & Struening, 1976). Proposed mechanisms linking stress to 
illness include changes in neuroendocrine and immune functioning, changes 
in health related behaviors (e.g., poor diet, drug abuse, or exercise patterns), 
or reduced self-care (e.g., noncompliance with medication regimens).
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Perhaps the most influential to the study of major life events have 
been Holmes and Rahe (1967), who developed a 43-item check list of major 
life events (i.e., the Schedule of Recent Experience; Holmes & Rahe, 1967) 
and later assigned standardized normative stress-weightings to each item 
(i.e., the Social Readjustment Rating Scale; Holmes & Rahe, 1967). 
Although most investigators in this area have adopted some variations of the 
original checklist developed by Holmes and Rahe (Rabkin & Struening, 
1976), the methodology and underlying theoretical assumptions have not 
gone unchallenged.
The primary focus of criticisms have addressed issues such as the 
representativeness of items, the accuracy of retrospective accounts of events 
(typically assessed at 6 month or 1 year intervals), the assigning of equal 
weightings to desirable and undesirable events (e.g., marriage and divorce), 
and whether a normative or an idiographic approach should be employed in 
the weighting of events (Bregnitz, 1980; Brown, 1974; Cleary, 1980; 
Dohrenwend & Dohrenwend, 1978, 1981; Hinkle, 1974; Jenkins, Hurst, & 
Rose, 1979; Mechanic, 1975; Rabkin & Struening, 1976).
Many of the methodological criticisms cited above have been 
resolved, in part, by prospective research designs and modified life events 
measures. Further, numerous investigations have found statistically 
significant relations between major life events and a wide variety of physical 
(e.g., sudden cardiac death, myocardial infarction; Rahe & Lind, 1971) and 
psychiatric disorders (e.g., depression; Paykel, 1979). The sheer number and 
range of disorders implicated has provided convincing evidence of the
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influence of life events on illness. Still unresolved, however, is what many 
critics consider to be the most troublesome issue: what is the predictive 
validity and practical utility of the life events approach?
Rabkin and Struening (1976) pointed out that the coefficients of 
correlations between major life evens and subsequent illness episodes were 
often around .12. These small correlations, although statistically significant 
by virtue of the large sample sizes characteristic of life events research, 
account for such a small percentage of the variance in illness as to be of no 
practical utility in the prediction of future illness.
Minor Life Events
In an attem pt to improve upon the strength of the association 
between stress and illness, investigators have increasingly turned their 
attentions to the study of minor life events. Minor life events differ from 
major life events in that they occur more frequently and have less severe 
negative impact upon the individual (Brantley, Waggoner, Jones, & 
Rappaport 1987). These events are defined as the ordinary minor irritants 
or "hassles" that characterize everyday life. Examples of minor life events 
include arguments, rush hour traffic, and misplacing ones keys.
Rather than replacing major life events research, some investigators 
speculate that it is through minor life events that major life events have their 
impact (Lazarus & Folkman, 1984); for example, the recent divorcee who 
must find a new home, faces legal and financial difficulties, and experiences 
problems in developing new relationships. It is presumably the disruptions 
in daily living precipitated by major life events that lead to the increased risk
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for illness. The dominant view regarding minor life events, however, is that 
they exert their impact directly, making an independent contribution to 
illness. Support for this position comes from studies that have examined the 
relation between major life events and minor stressors, reporting on average, 
relatively modest correlations, ranging from r = -.27 (Zarski, 1984) to r =
+ .49 (Eckenrode, 1984).
Similar to research with major life events, the purpose of minor life 
events research is to demonstrate a temporal relation between minor events 
and the onset of an illness episode. Major life events occur too infrequently 
to allow closely spaced multiple observations to be useful. Given their high 
frequency of occurrence, minor life events may occur in closer temporal 
proximity to the onset, exacerbation, or recurrence of illness than major life 
events (Brantley et al., 1987). This ability to date an event in relation to the 
onset of illness allows the investigator to draw stronger conclusions 
regarding causality (Dohrenwend & Dohrenwend, 1978). Therefore, the 
repeated assessment of minor life events and illness appears well suited for 
examining the association between stress and illness, allowing the 
investigator to determine whether subtle fluctuations in stress occurring over 
time are associated with change in illness.
The concept of minor stress is relatively new in the literature, and 
investigators only recently have begun to study its effects on health 
(DeLongis et al., 1982). Most investigators have focused on a single stressor 
or stressful situation and a single physiological response, for example, 
occupational situations (Mustacchi, 1977), noise (Novaco, Stokols,
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Campbell, & Stokols, 1979), or laboratory stressors (e.g., mental arithmetic) 
and various physiological parameters (e.g., blood pressure, heart rate, serum 
cholesterol; Cobb & Rose, 1973; Van Doomen & Orlebeke, 1982). Results 
from these studies provide evidence for the plausibility of a physiological 
link between stress and illness.
Relatively few studies have examined the effects of minor stress on 
illness, and most of these have focused on health-care utilization rather than 
illness per se. Lazarus and colleagues were among the first to systematically 
investigate the role minor stressors play in physical and psychological 
disorders (DeLongis et al., 1982; Kanner et al., 1981; Lazarus, 1984, 1985).
In order to assess minor stress, Lazarus and colleagues developed the 
Hassles Scale (Kanner et al., 1981). The "Hassles" is a 117-item inventory of 
minor stressors, designed to retrospectively assess minor stressors that have 
been experienced over the preceding month. Respondents are asked to 
indicate which events they have experienced over the past month, and to 
rate how stressful that event was on a Likert scale from 1 ("somewhat 
severe") to 3 ("extremely severe").
Using their "Hassles Scale", Kanner et al. (1981) reported 
correlations between nine monthly assessments of minor stress and 
psychological symptoms ranging from r = .49 to r = .60 depending upon the 
symptom type. Using the same sample, DeLongis et al. (1982) reported 
positive correlations between minor stress and subsequent illness, ranging 
from r = .21 to j  = .38 (p < .05). Interestingly, a multiple regression
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analysis revealed that major life events did not contribute any unique 
variance toward the prediction of illness.
The Hassles Scale has been criticized because there is no opportunity 
to indicate that an event occurred but was not stressful (Dohrenwend & 
Shrout, 1985). Recently, this problem has been addressed in a new revision 
of the Hassles Scale. The most challenging criticism of the Hassles came 
from Dohrenwend and colleagues (Dohrenwend et al., 1984). They argued 
that many of the items on the Hassles are confounded with psychological 
symptoms of distress. To prove their point, Dohrenwend and colleagues 
(Dohrenwend, Dohrenwend, Dodson, & Shrout, 1984) had clinical 
psychologists rate items on the Hassles Scale with respect to the likelihood 
that the items reflected symptoms of psychological distress. Indeed, 40% of 
the items were rated as confounded.
Lazarus, DeLongis, Folkman, and Gruen (1984) performed a study to 
redress these criticisms and found that the items Dohrenwend et al. (1984) 
rated as not confounded were only slightly less predictive of psychological 
symptoms than the items rated as confounded (i.e., r = .50, j  = .56, 
respectively). Therefore, Lazarus et al. (1984) concluded that correlations 
between Hassles and psychological symptoms were not due to simply a 
confounding between the two, but represented meaningful associations.
Assessment periods for studies of minor stress and illness have 
typically been monthly or greater. Although the issue of retrospective 
contamination has yet to be addressed by researchers, minor stressors are by 
definition ordinary, mundane, day-to-day occurrences. The assessment
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periods (i.e., monthly or greater) would appear to make them inherently 
vulnerable to forgetting or other distortions of memory. Nevertheless, only a 
few investigations have assessed stress and illness on a daily basis, with some 
of these employing only a single stressful event (Gortmaker, Eckenrode, & 
Gore, 1982).
At about the same time as the Hassles was being developed, Brantley 
and colleagues were independently constructing a measure of minor stress to 
be administered on a daily basis (i.e., the Daily Stress Inventory [DSI]; 
Brantley, 1980; Brantley, Waggoner, Jones, & Rappaport, 1987; Brantley & 
Jones, 1989). The DSI was constructed to facilitate the examination of the 
effects of subtle variations of stress on illness. Moreover, as it is 
administered on a daily basis, it allows for closer temporal proximity than a 
monthly measure to the onset, exacerbation, or recurrence of physical or 
psychological symptoms (Brantley et al., 1987; Brantley & Jones, 1989). The 
daily assessment of minor stressors would appear to make the DSI less 
vuln^iable than monthly measures to retrospective contamination due to the 
effects of distortion of memory. The DSI is a 58-item minor stress inventory. 
Instructions ask respondents to indicate whether or not an event occurred 
and then to rate the amount of stress that event caused. A likert type scale 
is provided ranging from 1 ("occurred but was not stressful") to 7 ("caused 
me to panic").
The DSI has performed well in validity studies. It has demonstrated 
concurrent validity with both the Hassles Scale and daily subjective ratings 
of stress (Brantley et al., 1987; Brantley & Jones, 1989). Further, it has
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demonstrated construct validity through moderate correlations with daily 
state anxiety (Brantley et al., 1987), and uniquely among measures of minor 
stress, has demonstrated convergent validity correlating with leading 
biochemical indices of stress (i.e., endocrine measures; Brantley, Deitz, 
McKnight, Jones, & Tulley, 1987; Brantley & Jones, 1989). Brantley and 
colleagues also have recently developed a minor stress measure designed to 
fill the gap between the monthly Hassles Scale and the daily DSI. The 
Weekly Stress Inventory (WSI) is an 85-item minor stress inventory based 
upon the DSI that appears to demonstrate adequate reliability and validity.
In one study utilizing daily DSI assessments, Goreczny, Brantley,
Buss, and Waters (1986) found that exacerbations in symptoms of asthmatics 
and chronic obstructive pulmonary disease patients were related to 
fluctuations in minor stress. On high stress days, both patient groups 
experienced more severe breathing problems than on low stress days.
In another investigation employing daily DSI assessments, Jones 
(1987) found that major and minor stressors were significantly predictive of 
physical symptoms in a sample of college undergraduates. The frequency of 
minor stressors were strongly associated with physical symptoms (r = .43), 
even after the influence of major life events was statistically controlled. 
Significant correlations between minor stress and health status also have 
been found by others (e.g., Zarski, 1984), after controlling for major life 
events. In an early study, using a broad measure of family stress, Meyer and 
Haggerty (1962) found that streptococcal-related illness as well as non-
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streptococcal respiratory infections were approximately 4 times more likely 
to be preceded than followed by a stressful family episode.
W hether to employ a normative or subjective weighting scheme to 
indicate the amount of stress an event created has been the subject of some 
debate in the literature. The data, however, have failed to show that any 
particular weighting scheme is superior to any other. Moreover, it has not 
yet been demonstrated that any particular weighting scheme is more 
predictive of illness than simple frequency counts of stressful events (Cleary, 
1980; Dohrenwend, Krasnoff, Askenasy, & Dohrenwend, 1982; Ross & 
Mirowsky, 1979). For example, in the Jones (1987) study described above, 
Jones found no significant differences between subjective ratings of minor 
stress and simple frequency counts in their ability to predict physical 
symptoms. Each of the measures described above (i.e., DSI, WSI, and 
Hassles Scale) provide for the examination of both subjective weightings and 
frequency counts.
In summary, while relatively few studies have examined the effects of 
minor stress on illness, they have generally supported a stress-disorder 
relation. The data suggest that individuals with relatively high levels of 
everyday stress are likely to be psychologically and somatically more 
symptomatic than those with relatively low levels.
Stress and headache. As previously stated, life stress is the most 
frequently cited precipitant of both migraine and tension headache, with 
estimates that as many as 54% of migraine and 80% of tension headache 
episodes are precipitated by stressful events (Friedman, 1979; Henryk-Gutt
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& Rees, 1973). A conceptualization of how stress may influence headache 
comes from researchers attempting to integrate psychological and biological 
findings. The predominant "biopsychological" model posits that headache 
sufferers possess an inherent hyperreactivity in certain physiological systems 
(e.g., vasomotor) which predisposes them to develop headache when 
aroused. Behavioral/environmental factors such as stress are thought to be 
capable of triggering or precipitating headache, in that they elicit this 
physiological arousal. The primary difference between migraine and 
muscle-contraction headache lies in the physiologic systems implicated.
Factors other than stress may also produce arousal (e.g., certain 
foods, hormones), however, these stimuli are not thought to be encountered 
as frequently as minor stressors. Reinforcers, such as increased attention 
from others or reduced responsibility, may serve to increase and maintain 
pain reports and may impede effective problem solving necessary to control 
symptoms (Demjen & Bakal, 1981). Bakal (1982) further speculated that 
with repeated exposure to the same stressful events, these events may come 
to precipitate headache but may no longer be viewed as stressful.
Evidence linking stress and headache comes primarily from anecdotal 
or survey studies (Ad Hoc Committee, 1962; Allen, Johnson, & Penzien, 
1988; Dalsgaard-Nielson, 1965; Drummond, 1983; Friedman, 1964, 1979; 
Henryk-Gutt & Rees, 1973; Kudrow, 1978; Parnell & Cooperstock, 1979; 
Selby & Lance, 1960). Though these reports are suggestive, they were all 
retrospective, cross-sectional, poorly controlled, and they all employed 
psychometrically unsophisticated measures of stress. Due to these
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
31
methodological weaknesses, the strength, direction, and nature of the stress- 
headache relation remains obscure.
Another method of linking stress and headache has been to expose 
headache sufferers to laboratory stressors and assess physiological reactions. 
The majority of these studies have found no differences between headache 
diagnostic types or headache sufferers and headache-free controls in the 
magnitude of their physiologic responses (Anderson & Frank, 1981; 
Andrasik et al., 1982; Brantley, 1980; Sturgis, 1981) or in their subjective 
ratings of the laboratory stressors (Brantley, 1980; Feuerstein et al., 1982; 
Passcheir, Van der Helm-Hylkema, & Orlebeke, 1984). Some investigators 
have reported differences among headache types and between headache 
sufferers and headache-free controls in the patterns of physiological 
responding (Bakal & Kaganov, 1977; Gannon, Haynes, Safranek, & 
Hamilton, 1981). More frequently, however, evidence of specific physiologic 
systems relating to the patients somatic complaint has not been found. In 
one study, Feuerstein, Bush, and Corbisiero (1982) reported that they found 
no evidence of a general autonomic dysfunction in migraineurs and no 
evidence to support a specificity hypothesis implicating an overreactive 
temporal artery or skeletal muscle response to stress in migraineurs or 
muscle-contraction headache sufferers.
While these studies have been useful for examining potential 
pathophysiological mechanisms of headache, they have been criticized as 
artificial, employing stressors that are not typically encountered in the "real" 
world (Adams et al., 1980; Blanchard & Andrasik, 1982; Haber,
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Kuczmierczyk, & Adams, 1985). Moreover, they tell us little about the 
temporal patterns of stress and headache. For example, migraine headaches 
are often referred to as "weekend" or "holiday" headaches, suggesting the 
notion that migraines occur not at the peak of stress but two to three days 
following stressful events (Holroyd, 1986). Tunis and Wolff (1953) also 
provided evidence of the feasibility of this notion, reporting that a cycle of 
vascular instability could be detected up to 72 hours prior to a migraine 
episode.
Very few investigations have explored the relation between life 
events (major or minor) and headache. In one study, Andrasik and Holroyd 
(1980) found that muscle-contraction headache sufferers reported no more 
major life events than headache-free controls. In a larger study, Andrasik et 
al.(1982) reported no differences in major life events between migraineurs, 
muscle-contraction headache sufferers, mixed headache sufferers, cluster 
headache sufferers, or matched headache-free controls. In view of the issues 
raised previously regarding major life events (e.g., their rare occurrence, and 
the typical 6 month to 1 year retrospective assessment period contrasted 
with the daily or weekly variability of headache), these results are not 
surprising.
Despite researchers speculations that it is the day-to-day irritants that 
are most strongly associated with headache activity (Holroyd, 1986), this 
avenue of research has received the least amount of attention. In one study, 
Brantley (1980) assessed both major and minor life events using an
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unstandardized objective measure, the Daily Stress Record. Migraineurs (n 
= 8), muscle-contraction headache sufferers (n = 8), and headache-free 
controls (n = 8) were compared on the number and subjective ratings of 
these events. No statistically significant differences were found.
More recently, Holm et al. (1986) compared muscle-contraction 
headache sufferers (n = 117) to matched headache-free controls (n = 174) 
on measures of major stress, minor stress, appraisal of stress, and coping. 
The groups were not found to differ on the number or types of major life 
events encountered. However, muscle-contraction headache sufferers 
reported significantly more minor stressors, appraised events as more 
stressful, and employed less adaptive coping strategies (i.e., avoidance, self­
blame, made less use of social support) than headache-free controls. The 
Holm et al. (1986) results suggest that recurrent tension headaches are more 
associated with chronic everyday stressors than with major life changes.
In one of the more sophisticated investigations of headache, Levor, 
Cohen, Naliboff, McArthur, and Heuser (1986) examined the temporal 
relation between stress and migraine headache. Levor and colleagues had 
migraine patients monitor headache activity, minor stressful events, and 
physical activity over a 4-week period. They then compared the number of 
minor stressors recorded for the four days leading up to and including a 
migraine episode to the number of minor stressors recorded for the four 
headache-free days. Analysis revealed significant elevations of stressful 
events on headache-days as compared to headache-free periods with 
concurrent decreases in physical activity. The Levor et al. (1986) results
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support the hypothesis that migraine is the endpoint of a muitiday cycle of 
minor stress and psychosocial instability.
Several potential limitations of the Levor et al. (1986) study were 
noted. First, the investigators made an attempt to identify idiosyncratic 
stressors for each subject. This resulted in a nonstandardized, but 
individualized minor stress inventory for each subject (mean number of 
items = 24). Admirable though this approach may be, the developers of 
well validated minor stress inventories have found it necessary to employ a 
larger number of items in order to adequately represent the universe of 
minor stressors (Kanner et al., 1981; Brantley, et al., 1987). A scale with a 
broader range of events may have revealed no differences in the number but 
perhaps in the types of events encountered during a headache versus a 
headache-free period.
Another issue of importance to both stress and headache researchers 
concerns potential differences in frequency versus subjective appraisals of 
stress. Unfortunately, the scale employed by Levor et al., (1986) only 
allowed for a frequency count. Thus potential differences in the appraisal of 
stress on headache versus headache-free days was not addressed.
Second, the type of data analysis employed necessitated that a subject 
have at least one headache-free interval of three days duration. This 
resulted in the exclusion of 54% of the original sample. The 
representativeness of the remaining 14 migraine subjects with respect to 
headache frequency, and hence, the generalizability of the Levor et al.
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(1986) conclusions are thus limited. The representativeness of the sample is 
particularly questioned in light of previous studies of migraine sufferers and 
their reported headache frequencies (Blanchard et al., 1984; Demjen & 
Bakal, 1981). While the Levor et al. (1986) selection process may not have 
biased the overall associations between events and headache, clearly the 
respondents included in the analysis, experienced patterns of headache 
activity different from those excluded on the basis of the selection 
procedure.
Finally, and perhaps most problematic, the authors employed an 
analysis which treated each subject as his or her own control, comparing the 
mean of a subjects’ stress during a headache period to the mean of stress 
during a headache-free period. However, comparisons made within- 
subjects, that involve collapsing time-series data, are highly vulnerable to 
Type 1 error due to the presence of autocorrelation or serial correlation 
(i.e., error terms that are correlated over time; N eter & Wasserman, 1974). 
Autocorrelation is commonly detected in time-ordered daily data, and its 
presence demands alternative estimation techniques (Caspi, Bolger, & 
Eckenrode, 1987). The authors were either unaware of or ignored this 
potentially significant problem as it was not addressed.
Waggoner (1986) is the only other investigation besides Levor et al. 
(1986) to utilize a longitudinal design in the investigation of stress and 
headache. Waggoner (1986) measured major life events, minor stress, and 
mood in headache and headache-free controls. Migraine, muscle- 
contraction, and mixed headache sufferers and headache-free controls
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monitored headache activity, daily stress, and mood for 28 consecutive days. 
Consistent with previous investigations no differences were found between 
the number of major life events experienced by different headache 
diagnostic types or between headache sufferers and headache-free controls. 
Further, headache sufferers did not rate events as more stressful than 
headache-free controls, suggesting that headache sufferers do not overreact 
to stressful events.
Consistent with previous investigations with other illness types, minor 
stress accounted for a significant, albeit modest, proportion of the variance 
in headache frequency, intensity, and duration (i.e., 8%, 12.5%, and 10.5%, 
respectively), even after the variance accounted for by major life events was 
removed. These findings suggest that the proximal minor stressors are more 
related to headache activity than "background" major life stress. Although, 
headache sufferers were more depressed and anxious on headache versus 
headache-free days the headache groups were not found to differ with 
respect to minor stress or mood ratings. Patterns of daily stress scores were 
not significantly different across diagnoses. However, the temporal 
association between minor stress and headache was in a direction consistent 
with prior observation (i.e., migraineurs reported the greatest number of and 
rated as more stressful, events that occurred one to two days prior to a 
headache episode; whereas, muscle-contraction headache sufferers reported 
the greatest number of, and rated as more stressful, events that occurred on 
the same day as a headache episode).
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Although, the Waggoner (1986) study may be the most comprehensive 
investigation of the stress and headache relation to date, two primary 
limitations were noted. The first pertains to a potential selection bias 
engendered by the data analytic technique. A repeated measures analysis 
including a group factor and a day factor was employed to determine whether 
differences existed between headache diagnostic groups in the temporal 
pattern of stress and headache. The day factor consisted of three levels, the 
stress level for a headache day, the stress level one day prior to a headache 
day, and the stress level two days prior to a headache day. In order to obtain 
this factor, Waggoner (1986) only included headache sufferers with discrete, 
well spaced, headache episodes. This procedure eliminated 25% of the 
original migraine sample and 50% of the original muscle-contraction 
headache sample, and thus introduced a potential selection bias. Headache 
sufferers included in the analysis clearly experienced patterns of headache 
different from those excluded on the basis of the selection procedure.
Hence, the generalizability of the Waggoner (1986) conclusions are limited.
A second potential limitation of the Waggoner (1986) study concerns 
the use of aggregate data. In order to determine the strength of the 
association between stress and headache, Waggoner (1986) calculated 
correlations between four weeks of aggregated stress scores and four weeks 
of aggregated headache activity for each group (i.e., migraine, muscle- 
contraction, and mixed headache). By collapsing data across time, this 
analysis obscures the temporal order of events and undermines the 
advantage rendered by a longitudinal design. Further, by collapsing data
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across subjects, this analysis obscures what may be systematic differences 
among individuals.
The between-subjects approach to data analysis above addresses the 
question; "for the average migraineur, muscle-contraction sufferer, or mixed 
headache sufferer, does average level of stress relate to average level of 
headache." Individuals with high basal levels of stress and only occasional 
headache may have a strong relation between increases in stress (i.e., above 
basal levels) and headache, with headache directly following an increase in 
their already high level of stress. However, these individuals will likely 
obtain a low correlation between stress and headache in the analysis 
described above, and thus reduce the group association for stress and 
headache. The question regarding whether fluctuations in daily stress are 
associated with fluctuations in headache activity may be best addressed 
utilizing a longitudinal design wherein both variables can be examined over 
time and employing a within-subject analysis which preserves the temporal 
relation between the daily variables.
To summarize, although few studies have examined the association 
between life events and headache, available data appear to support a stress- 
headache relation. Consistent with the findings of previous research 
exploring stress and illness relations, the studies reviewed found a modest 
but significant positive association between stress and headache, with minor 
stress accounting for the majority of the variance whenever major and minor 
stress has been considered together. There is no evidence to suggest that 
headache sufferers differ by diagnostic types or that headache sufferers
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differ from headache-free controls with regard to number, type, or appraisal 
of major life events encountered. The data are mixed with regard to 
whether headache sufferers differ by diagnostic types or that headache 
sufferers differ from headache-free controls with regard to number, type, or 
appraisal of minor stressful events encountered. No study to date has 
attempted to account for individual differences in the stress headache 
relation. Conclusions can not yet be drawn regarding the temporal relation 
or cycle of stress and headache. Their is some evidence to suggest that 
migraine sufferers’ headache activity is more influenced by stressors 
encountered prior to headache onset, whereas muscle-contraction headache 
sufferers may be more influenced by stressors encountered concurrent with 
headache onset. However, the type of experimental design and the type of 
data analytic techniques employed by previous investigators may not have 
been the best suited to address the question of whether fluctuations in 
headache activity are associated with fluctuations in minor stress. Thus, 
while the studies reviewed suggest a stress-headache relation, the strength 
and nature of the relation remains obscure.
Social support. Although there exists a large body of literature 
linking stress and illness, the typical association has tended to be rather 
small (Rabkin & Struening, 1976). Clearly there are many individuals who 
remain healthy despite high levels of stress. This fact led researchers to 
propose a variety of variables that act as mediators, either augmenting or 
reducing the impact of stressful life events (Dohrenwend et al., 1984). 
Suggested mediators include properties of the individual, such as "hardiness"
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(Kobasa, 1979; Kobasa, Maddi, & Courington, 1981), self-esteem (Perlin & 
Schooler, 1978), and coping (Lazarus, 1981), as well as characteristics of the 
environment such as social support (Cobb, 1976; Perlin, 1982; Wallston, 
Alagna, DeVillis, & DeVillis, 1984). Of these, social support has been 
investigated the most extensively, with a large body of evidence to support it 
as a significant buffer of stressful life events and as a m oderator of 
psychological and physical well-being (Cobb, 1976; Dean & Lin, 1977; 
Heitzman & Kaplan, 1988; Turner, 1981).
The mechanism by which social support protects against stress is a 
topic of debate with numerous theoretical models (Cohen, 1988; Cohen & 
Wills, 1985). A leading conceptualization is that social support influences 
the appraisal process, leading individuals to evaluate events as less stressful 
(Lazarus & DeLongis, 1983; Lazarus & Folkman, 1984). It is further 
speculated that social support influences the coping process, facilitating 
problem solving and leading to more adaptive responding (Lazarus & 
Folkman, 1984). Thus, for those with social support, fewer events will be 
viewed as taxing and those that are, will be coped with more effectively, 
resulting in reduced negative psychological and health outcomes.
Numerous dimensions of social support have been examined in an 
effort to determine which characteristics of support act as stress buffers.
The study of social support has been difficult, however, because there is 
little agreement among researchers on a definition of support. Although 
numerous definitions of social support have been examined (e.g., size, 
quality, and intensity of the support network, type of relation, frequency of
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contacts), most researchers agree that it is the perception of available 
support from close others that accounts for the greatest share of the variance 
in buffering stress (Cohen, 1988; Cohen & Wills, 1985; Coyne & DeLongis, 
1986; Heitzman & Kaplan, 1988).
In a recent study, DeLongis, Folkman, and Lazarus (1988) found that 
individual differences in the affect of minor stress on mood and somatic 
symptoms could be accounted for by variations in the level of perceived 
social support and self-esteem. "Participants with unsupportive social 
relationships and low self-esteem were more likely to experience an increase 
in psychological and somatic problems both on and following stressful days 
than were participants high in self-esteem and social support" (DeLongis, 
Folkman, & Lazarus, 1988, p. 486).
Reviews of the literature that have come to negative conclusions 
regarding stress buffering (e.g., Mitchell, 1984) have generally given equal 
weight to studies employing simplified one- or two-item measures of support 
as to studies employing more refined measures of perceived support.
Studies that have supported the "buffering hypothesis" of social support have 
tended to utilize more sophisticated instruments (Cohen, 1988).
In a recent review of assessment methods for measuring social 
support Heitzman and Kaplan (1988) identify the Interpersonal Support 
Evaluation List (ISEL; Cohen, Mermelstein, Kamarack, & Hoberman, 1985) 
as one of the most psychometrically sound measures of perceived social 
support. The ISEL is a 40-item measure of the perception of available
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support developed by a leading researcher in the area of social support (i.e., 
Sheldon Cohen). The ISEL demonstrates good reliability, and apparently 
rare among measures of social support, reports evidence of construct and 
discriminant validity. The ISEL yields four factor analytically derived 
subscales, each thought to contribute unique variance to stress buffering 
(Heitzman & Kaplan, 1988).
Surprisingly, the role that social support may play in the stress- 
headache relation has yet to be addressed. A review of the literature 
uncovered only one study on the topic. In it, the authors speculated as to 
why headache was 3.6 times more prevalent in a North American university 
than in an Australian university. Martin and Nathan (1987) surmised that 
the students at the North American university lived farther from home than 
the students at the Australian university, resulting in a relatively deficient 
social support system. The authors conclusions are merely speculation, 
however, as their investigation did not directly test this hypothesis.
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The Present Study
Stress is the most frequently cited precipitant of both muscle- 
contraction and migraine headache (Ad Hoc Committee, 1962; Dalsgaard- 
Nielson, 1965; Drummond, 1983; Freidman, 1979; Freidman, Von Storch, & 
Merritt, 1954; Henryk-Gutt & Rees, 1973; Kudrow, 1979; Selby & Lance, 
1960). In fact, all of the leading psychological interventions for the treatment 
of headache focus (directly or indirectly) on modifying the headache 
sufferers response to stress (Blanchard & Andrasik, 1985). These facts bear 
witness to the wide acceptance of stress as a causal factor in the production 
of headache.
A review of the literature linking stress and headache has found the 
data inconclusive, however, with much of the supporting evidence coming 
from survey data and anecdotal accounts. Although few empirical 
investigations of stress and headache have been conducted, available data 
are consistent with research linking stress to other disorders. That is, 
temporally proximal minor stressors were uniformly the best predictors of 
headache activity relative to major stressors. Nevertheless, while a 
significant positive association of minor stress and headache has been found, 
the size of the correlations remain small. Moreover, problems in 
methodology and limitations in experimental design have made conclusions 
regarding causality difficult.
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Three fundamental shortcomings were noted in the current literature: 
First, none of the studies to date have taken into account medication use. 
Studies reviewed in a previous section indicated that the daily use of 
medications commonly taken for headache (prescription and over-the- 
counter) is an important factor in the maintenance of headache (Isler, 1982; 
Kudrow, 1982; Rapoport, 1988). A recent study found that as many as 25% 
of a sample of headache sufferers were at risk for "paradoxical" headache 
(Johnson, Mosley, Penzien, Payne, & Carpenter, 1989). Failure to control 
for a variable that may contribute to or exacerbate headache in up to 25% of 
a typical sample introduces a confound and may reduce the association 
observed between stress and headache.
A second limitation of the current literature relating stress and 
headache concerns the type of experimental design and data analytic 
techniques employed. With regard to experimental design, a majority of the 
studies reviewed have employed a cross-sectional design, comparing persons 
with high stress levels to persons with low stress levels, or persons high in 
headache activity to persons low in headache activity. These designs make 
determinations about causality difficult. For example, Holm et al. (1986) 
found that headache sufferers reported a greater number of stressful events 
and rated stressful events more negatively than headache-free controls. It is 
impossible to conclude, however, whether stress is a cause or a consequence 
of headache. A better test of causality can be obtained utilizing a 
longitudinal design, where change in stress and change in headache can be
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observed over time. Longitudinal designs are better suited than are cross- 
sectional designs for examining cause and effect relations, because they 
preserve the temporal order of stressful events and headache.
To date, only two studies have employed a longitudinal design (Levor 
et al., 1986; Waggoner, 1986) toward the investigation of the stress-headache 
relation. Both, however, employed data analytic techniques which make use 
of aggregate data, collapsing across time and subjects. This between-subjects 
approach to data analysis undermines the advantage of a longitudinal design 
by obscuring the temporal order of stressful events and headache, thus 
removing the variation across time that is crucial for examining causal 
processes.
Another potential limitation with the longitudinal studies reviewed, 
involved selection bias. The between-subjects analyses employed in both 
investigations only allowed the inclusion of subjects with well-spaced, 
episodic headaches. The lack of representativeness of these subjects limits 
the generalizability of previous findings (i.e., Levor et al., 1986; Waggoner, 
1986).
A final shortcoming noted in the literature concerns the lack of 
attention paid to individual differences. Large individual differences have 
been found in the magnitude of associations between life events and other 
illnesses (Lewinsohn & Libert, 1972; Stone, 1981). It appears reasonable to 
assume that individuals also vary in the extent to which fluctuations in 
headache are tied to stress. However, factors that may enhance or attenuate 
the association between stress and headache have yet to be identified. A
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number of variables have been proposed as mediators in other stress and 
illness relations. Perhaps the most promising of these has been that of social 
support, found to buffer the impact of life events in numerous investigations, 
reviewed in a previous section. An extension of these findings would 
attempt to address the question "for which individuals are stress and 
headache related."
To summarize, several potential shortcomings of prior research on 
stress and headache were noted: past research has (a) not controlled for the 
potential confound of medication use; (b) relied solely on cross-sectional 
designs and between-subjects data analytic techniques, thus severely 
restricting conclusions regarding causality and obscuring potentially 
meaningful individual variability; (c) included only subjects with discrete, 
well-spaced headache episodes, thus calling into question the 
representativeness and generalizability of the sample to the general 
headache population; and (d) made no attempt to account for individual 
differences in the association between stress and headache.
The purpose of the this investigation was to provide a partial 
replication and significant extension of prior research on the relation 
between minor stress and headache, redressing each of the methodological 
shortcomings outlined above. The design of the study was longitudinal: 
stress, headache activity, and medication were monitored for 31 consecutive 
days. Both between- and within-subject analyses were employed. The 
within-subject analyses employed were time-series, thus retaining the 
temporal order of the data and allowing for a broad range of headache
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
47
frequencies, and allowing examination of lagged stress-headache relations. 
In order to account for headaches that may have been the result of 
medication use, subjects who reported high medication use were excluded 
from the analyses. Further, the investigation attempted to account for 
individual differences in the association between stress and headache. 
Social support was examined in terms of its ability to moderate the relation 
between stress and headache.
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Research Questions and Hypotheses
j .  The primary questions addressed in the present study concern the relation 
between minor stress and headache. Specifically, (a) what is the strength of 
the relation between minor stress and headache, (b) do significant 
differences exist between headache diagnostic groups (i.e., migraine and 
muscle-contraction), (c) do significant differences exist between headache 
diagnostic groups in the temporal pattern of the association between minor 
stress and headache.
Hypotheses. It was hypothesized that minor stress indices (i.e., 
frequency and subjective ratings of stressful events) would be significantly 
positively correlated with headache activity (i.e., intensity, duration, and 
index). Thus, the null hypothesis was H q : r_< 0. A  time-series analysis was 
performed using a 0-, 1-, 2-, and 3-day lag between stress and headache. 
Significant differences were expected between headache diagnostic groups in 
the temporal pattern of the stress-headache relation. Specifically, headache 
activity for muscle-contraction headache sufferers was expected to be most 
closely associated with concurrent stress (i.e., 0-day lag), whereas migraine 
sufferers headache activity was expected to be most closely associated with 
stress occurring one, two, or three days earlier (i.e., 1- to 3-day lag).
2. The investigation also addressed a number of secondary questions. The 
first set of questions pertained to the ability of social support to attenuate or 
moderate the association between stress and headache. Specifically, (a) does 
social support moderate the relation between minor stress and headache, and
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(b) do headache diagnostic groups significantly differ from each other in 
amount of social support.
Hypotheses. The lack of prior research addressing the questions 
above regarding social support and headache made specific predictions 
difficult. Based upon findings in other areas of stress and illness research 
reviewed previously, it was speculated that individuals low in social support 
would be significantly more likely to have a high positive association 
between stress and headache than individuals with high social support. No 
differences were expected to be found between headache diagnostic groups 
with respect to amount of social support.
3. As a partial replication of prior research, the final set of secondary 
questions that were addressed in this investigation pertained to group 
differences in minor stress. Specifically, do headache diagnostic groups 
significantly differ from each other and from headache-free controls in (a) 
frequency of minor stressors, and (b) subjective ratings of minor stressors.
Hypotheses. The findings of prior research addressing the questions 
above regarding group differences in minor stress were conflicting, making 
specific predictions difficult. Theoretical formulations of headache etiology 
suggested that headache sufferers are physiologically predisposed to 
headache. They, therefore, do not necessarily encounter more stress than 
headache-free individuals but are more likely to develop headache than 
headache-free individuals in response to stress (Bakal, 1982). It was 
hypothesized that no significant differences would be found between
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headache groups and headache-free controls in number or subjective ratings 
of minor stress encountered.
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Method
Subjects
Migraineurs (n = 26), muscle-contraction headache sufferers (n = 
20), and 2 groups of headache-free control subjects (n = 26, n = 20) were 
selected for participation. Headache patients were obtained through 
physician referrals and were recruited through local radio and newspaper 
advertisements offering treatment for headache at the University of 
Mississippi Medical Center Headache Clinic. Patient demographic 
characteristics appeared similar to those reported by other headache 
researchers employing clinical samples (Blanchard & Andrasik, 1985; 
Johnson, Penzien, Payne, Carpenter, & Holroyd, 1989; see Table 1).
Inclusion/Exclusion criteria. Upon contacting the Headache Clinic, 
patients underwent a brief telephone screening interview. Only patients 
between the ages of 18 and 70, who had at least one headache per month, 
whose headaches began at least 6-month earlier, and whose headaches did 
not appear to he the result of head trauma, allergies, or a sinus condition 
were invited for a diagnostic interview.
Demographic, medical, and headache history were obtained by paper 
and pencil questionnaire (see Appendix A) upon arrival at the Headache 
Clinic. Patients were explained the purpose and procedures of the 
investigation, their rights as research participants, the strictly confidential 
nature of the information obtained, and asked to sign an informed 
consent form (see Appendix B).
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Patients (n = 234) were individually interviewed by a clinical 
psychology intern or licensed clinical psychologist trained in the diagnosis of 
headache. The interviewer followed a semi-structured headache interview 
developed at the University of Mississippi Medical Center Headache Clinic 
and Ohio University (see Appendix C) and assigned a preliminary diagnosis. 
Interviewers presented their findings to the Headache Clinic staff (consisting 
of both interns and Psychologists) at weekly clinical rounds, and a final 
diagnosis was assigned based upon consensual agreement among the 
diagnosticians.
The headache diagnostic criteria was based upon the Ad Hoc 
Committee on Classification of Headache (1962). Criteria for headache 
frequency was taken from Blanchard and Andrasik (1985). These criteria are 
considered standard among headache investigators and employed by several 
other headache researchers (Holroyd et al., 1988; Holroyd et al., 1984). The 
inclusion criteria were as follows:
A) Migraine
1. 3 or more headache days per month
2. 3 or more of the following:
a. headache is described as usually unilateral
b. headache is described as sometimes being 
accompanied by nausea and vomiting
c. headache is described as usually pulsating or 
throbbing
d. patient describes usually being
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hypersensitive to light during headache
e. one or more first degree relative(s) has 
received a diagnosis of migraine
f. headache is described as usually being 
preceded by: 1) visual changes such as 
seeing lights, lines, stars, or blind spots;
or 2) abnormal sensations (semiparesthesias) 
such as prickling hands, feet,etc.; or 3) 
noticeable speech difficulty
B) Muscle-Contraction
1. 8 or more headache days per month
2. 2 or more of the following; headache is described 
as usually:
a. a continuing dull ache or sensation of 
tightness, pressure, of contraction
b. not unilateral
c. beginning in the occipital, suboccipital, or 
back of the neck region
d. feeling like a "cap" or "band" around the 
head
Patients were excluded who: (a) did not meet the above criteria for 
headache diagnosis; (b) revealed evidence of neurological impairment (e.g., 
recent head trauma); (c) had headaches of a recent onset (i.e., within the 
previous six months) or reported recent dramatic change in symptom pattern;
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(d) were unable to read or complete paper and pencil questionnaires; (e) 
were noncompliant with monitoring procedures (e.g., completed less than 21 
consecutive days of headache, stress, or medication monitoring); or (f) if 
medication monitoring revealed 10 consecutive days of daily aspirin or 
acetaminophen use (i.e.,_> 4 per day), daily sedative or analgesic use (i.e.,_> 
2 per day), or daily use of ergotamine tartrate (i.e.,_> 10 mg.). Of the 234 
patients interviewed, 121 were excluded by exclusionary criteria (a-d), 57 by 
criteria (f), and 10 by criteria (e). Exclusionary criteria for medication use 
were based upon the diagnostic criteria for paradoxical headache as defined 
by the Headache Classification Committee of the International Headache 
Society (IHS, 1989). The IHS criteria were made considerably more 
stringent, however, by reducing the number of days of consecutive drug use 
necessary to be considered at risk for paradoxical headache from 30 to 10.
A listing of medications commonly taken for headache can be found in 
Appendix D.
Measures
Headache and medication monitoring. Patients were asked to record 
their current headache severity and medication intake four times daily on a 
standard headache monitoring form (see Appendix E). This recording form 
is a standardized monitoring form employed by several other headache 
researchers (Holroyd et al., 1988; Holroyd et al., 1984). Ratings were made 
on a graph with Time on the X-axis and Headache Peak Intensity on the Y- 
axis. Headache intensity was made on a scale ranging from 0 ("no 
headache") to 10 ("extremely painful").
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Three dependent measures were derived from these measures: (a) 
daily headache duration; (b) daily headache peak intensity (highest headache 
intensity rating each day); and (c) daily headache index (a composite 
measure of headache duration and peak intensity). Daily 
medication use was also examined to determine whether patients met 
inclusion/exclusion criteria.
The Dailv Stress Inventory. Conceptually, the assessment of minor 
life events on a daily basis allows for a close temporal proximity between 
stressful events and the onset, exacerbation, or recurrence of illness (Brantley 
et al., 1987). The Daily Stress Inventory (DSI) is a 58-item self-report 
inventory of minor daily stressful events (Brantley et al., 1987; Brantley & 
Jones, 1989; see Appendix F). The items on the DSI were designed to assess 
daily, less severe, and potentially more frequently occurring stressful events 
than items on major life events inventories (e.g., death of a spouse).
Respondents are asked to indicate whether or not an event occurred 
during the past 24 hours, and then to rate on a Likert-type scale ranging from 
1 ("occurred but was not stressful") to 7 ("caused me to panic"), the amount of 
stress the event caused. The inventory provides three daily scores: (a) Event 
(i.e., the number of stressful events endorsed), (b) Impact (i.e., the sum of the 
subjective ratings assigned to the endorsed events), and (c) average impact 
(i.e., the average of the ratings assigned to the endorsed events).
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The items on the DSI were generated by an adult sample using a 
behavior analytic method. Brantley et al. (1987) reported test-retest 
reliability coefficients in the low .60’s, suggesting that it is more of a "state" 
than a "trait" measure. They also presented data indicating concurrent 
validity with a monthly measure of minor stress and a daily measure of 
subjective stress (Brantley et al., 1987). Divergent validity was supported by 
nonsignificant correlations between the DSI and a measure of hostility and 
depression. Further, convergent validity was demonstrated for the DSI with 
an endocrine measure of stress (i.e., urinary vanmendelic acid; Brantley, 
Deitz, McKnight, Jones, & Tulley, 1987; Brantley & Jones, 1989). Brantley 
and colleagues provide normative data for both adult (Brantley et al., 1987) 
and medical populations (Brantley & Jones, 1989).
Based upon findings of Brantley et al. (1987), suggesting potential 
reactivity on Day One of DSI monitoring, the first day of stress monitoring 
was not included in the stress-headache analyses. Item 26 (i.e., "Had illness 
or physical discomfort") also was excluded from the stress-headache 
analyses, as it introduces a potential confound (i.e., using illness -- or 
headache -  to predict illness).
The Weekly Stress Inventory. The Weekly Stress Inventory (WSI) is 
an 87-item self-report inventory of minor stressful events (see Appendix G). 
Items on the WSI were selected from an original item pool generated by the 
principal authors (i.e., Brantley & Jones, 1989; unpublished data) and from 
selected items on other minor stress measures (e.g., DSI, Hassles Scale, 
Inventory of Small Life Events, Schedule of Unpleasant Events).
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Respondents are asked to indicate whether or not an event occurred 
during the past week, and then to rate the amount of stress the event caused 
on a Likert-type scale ranging from 1 ("happened was not stressful") to 7 
("extremely stressful"). The inventory provides three scores similar to the 
DSI: (a) Event (i.e., the number of events endorsed), (b) Impact (i.e., the 
sum of the subjective ratings assigned to the endorsed events), and (c) 
average impact (i.e., the average of the ratings assigned to the endorsed 
events).
The WSI has demonstrated adequate test-retest reliability (i.e., .60) 
and concurrent validity with a monthly measure of minor stress. Further, the 
WSI has been found to be significantly related to the occurrence of chest 
pain, physical symptoms, and depression in a sample of 100 cardiac patients 
(Mosley & Brantley, 1989; unpublished data). Normative data are available 
on both adult (Brantley & Jones, 1989; unpublished data*) and medical
7
populations (Mosley & Brantley, 1989; unpublished data**).
The Interpersonal Support Evaluation List. The Interpersonal 
Support Evaluation List (ISEL; Cohen, Mermelstein, Kamarck, & 
Hoberman, 1985) is a 40-item, self-report scale assessing perceived available 
social support (see Appendix H). The ISEL was specifically designed in 
light of research implicating perceived support as a primary factor in stress- 
buffering effects (Cohen, 1988; Cohen & Willis, 1985).
Subjects are asked to read each item and to determine the degree to 
which each item describes them (i.e., rated as either definitely true, probably 
true, definitely false, or probably false). Scoring of the ISEL yields a total
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
58
aggregate index of social support as well as four factor analytically derived 
subscales: (a) tangible (e.g., "If I needed a quick emergency loan of $100, 
there is someone I could get it from."); (b) belonging (e.g., "When I feel 
lonely, there are several people I could call and talk to."); (c) self-esteem 
(e.g., "I have someone who takes pride in my accomplishments."); and (d) 
appraisal (e.g., "There is at least one person I know whose advice I really 
trust."). Only the total aggregate score for social support was used in the 
current study.
There are numerous data supporting the reliability and validity of the 
ISEL for both student and general adult samples (Cohen, 1988). Test-retest 
coefficients are reported at .87 for the total aggregate score over a four-week 
period. Internal consistency based on separate samples ranged from .88 
to .90. Construct validity, rarely reported for social support measures, has 
been demonstrated through associations with other measures indicating 
convergent and discriminant validity. For example, the ISEL correlated .46 
with another commonly employed measure of social support, the Inventory 
of Socially Supportive Behaviors (Barrera, 1981). Cohen and Willis (1985), 
presented data on the divergent validity of the ISEL with correlations o f j  = 
-.52 to r = -.64 between the ISEL and measures of social anxiety (Cohen & 
Wills, 1985). Low correlations between the ISEL and a measure of social 
desirability (i.e., the Marlow-Crowne) suggests that the ISEL is free from a 
social desirability bias. Further, increases in the ISEL consistently have 
been shown to be associated with decreases in psychological 
symptomatology (Cohen, 1988).
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Procedure
Upon arrival at the Headache Clinic, patients were asked to complete 
a demographic, medical, and headache history questionnaire. Next, the 
patient was interviewed using a semi-structured interview and was assigned a 
diagnosis based upon agreement between members of the headache research 
team. Those patients who met the inclusion criteria, previously described, 
were then asked to complete the WSI and ISEL. Upon completion of these 
questionnaires, patients were explained the headache, medication, and stress 
monitoring procedures.
Patients were asked to monitor their headache severity and 
medication ingestion four times daily at approximately the same times each 
day (i.e., upon waking up, around noon, around 6 pm., and before retiring at 
night). They were provided with standardized headache monitoring forms 
with the X-axis time line tailored to the patients typical daily schedule (i.e., 
wake/sleep cycle). Also, before retiring each evening, patients were 
instructed to complete the DSI, and were asked to do so daily for four 
weeks. They were informed that their responses on each DSI should reflect 
the entire previous 24 hours.
Patients also were given detailed written instructions and encouraged 
to phone the Headache Clinic if they had any questions or experienced any 
difficulties with the monitoring procedures. Further, they were given postage- 
paid envelopes and told to mail the monitoring (i.e., stress, headache, and 
medication) to the Headache Clinic on a weekly basis. All monitoring began 
on the day immediately following their initial assessment.
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Patients who were noncompliant with the monitoring procedures (i.e., 
who did not mail-in data on a weekly basis or who completed the forms 
incorrectly) were contacted by phone. Patients were offered a free 
behavioral treatm ent for headache in return for the four weeks of 
monitoring. The treatm ent consisted of an 8-week intervention involving 
relaxation and stress management training.
Patients also were asked to recruit a friend to participate in the study 
who: (a) did not experience problem headaches, (b) was of the same gender, 
and (c) was within 5 years (+  or -) of the patient’s age. Friends were asked 
to complete the demographic and medical history questionnaires and the 
WSI. Patients were informed that the recruitment of a friend was optional 
and would not influence whether or not they received free treatment.
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Results
Preliminary Analyses
Migraine and muscle-contraction headache groups were compared to 
each other and to their respective headache-free control group on the 
demographic characteristics of age, gender, race, marital status, education, 
and income using ANOVA and chi-square analyses. No significant 
differences were found between the headache groups and their respective 
headache-free control group for any of the demographic variables (see Table 
1 for the sample demographic characteristics). Headache groups differed 
with regard to gender, with more males in the muscle-contraction group (n = 
4) than in the migraine group (n = 0; (1, N = 46) = 5.70, p  < .02).
The headache groups also were compared on the following headache 
indices: headache peak intensity (HP), headache duration (HD), headache 
index (HI), number of headache days (Number), and chronicity of headache 
(i.e., current age minus age at headache onset; Chronicity). No significant 
differences were found between the groups on Chronicity or average HP,
HD, or HI (l(44) = .95, ns;j(44) = 1.80, n§;j(44) = 1.63, ns; j(44) = 1.23, ns, 
respectively). Muscle-contraction headache patients reported significantly 
more headache days during the monitoring period than did migraineurs 
(1(44) = 3.63, p  < .001; see Table 2 for means and standard deviations).
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M 39.45 40.54 40.85 42.40
SD (11.25) (12.73) (14.39) (15.70)
Gender
% Female 100% 100% 80% 80%
Race
% White 89% 92% 85% 95%
Education




%Married 60% 85% 80% 85%
Income
%_< 19K 62% 50% 75% 60%
% > 19K 38% 50% 25% 40%
Sample N 26 26 20 20
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Table 2




















SD ( 12.12) (12.94)
Sample N 26 20
aAverage peak intensity per headache rated from 0 ("no headache") to 10 
("extremely painful").
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Table 2 (continued)
Sample Characteristics: Headache Variables
b Average duration per headache scored 0 to 18 hrs. 
cAverage headache index per headache.
^Number of headache days over 30 days.
eChronicity equals patient’s current age minus age at headache onset. 
Asterisks indicate row means are significantly different at < .05 (Tukey’s 
HSD).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
65
The headache groups also were compared on their DSI scores (Event 
and Impact) averaged across the 30 day monitoring period. No significant 
differences were found on the average number (Event score) of, or subjective 
ratings (Impact score) of stressful events reported (J(44) = -.15, n§; J(44)
= .48, n§, respectively; see Table 3 for means and standard deviations). 
Time-Series Analyses
Stress-headache associations. The strength of the association between 
stress and headache as well as the temporal pattern of the stress-headache 
relation was examined using lagged time-series regression (as time-series 
analysis is relatively novel to psychological investigations, a discussion of its’ 
assumptions is provided in Appendix I). The lag formulation takes into 
account that it may take time for one variable to affect another. It is, 
however, recommended that the number of parameters or lags to be 
estimated be restricted; the number of lags calculated being dictated by prior 
findings or theory. Because it was not possible to specify the exact amount of 
time that it would take stress to affect headache in the present study, the 
regression model tested four lags of stress. This 4-day period was chosen 
based upon the prior findings and model for migraine suggested by Tunis and 
Wolff (1953).
Separate regression lines employing "ordinary least squares" (OLS) 
regression were calculated for each subject. Four lags of each independent 
variable (Event and Impact) were employed as predictors of each of the 
dependent variables (HP, HD, and HI). Due to the high probability for 
autocorrelation associated with time-series data (see Appendix I for a brief
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Table 3


















M 23.27 24.50 27.10 30.85
SQ (11.67) (12.55) (19.19) (14.27)
Impacte
M 68.42 67.85 75.45 75.25
SD (57.25) (55.63) (65.45) (57.38)
Sample N 26 26 20 20
aAverage of 28 daily DSI scores.
b Average number of stressful events endorsed on the DSI per day.
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Table 3 (continued)
DSI and WSI: Group Means and Standard Deviations
cAverage severity of stressful events endorsed on the DSI per day, rated 
from 1 ("occurred but was not stressful") to 7 ("caused me to panic").
^ Average number of stressful events endorsed on the WSI. 
eAverage severity of stressful events endorsed on the WSI, rated from 1 
("happened was not stressful") to 7 ("extremely stressful").
No row means are significantly different a tp  < .05 level.
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discussion of autocorrelation), the Durbin-Watson Coefficient "d" was 
calculated for each of the OLS regressions listed above. Durbin and Watson 
have determined upper and lower bounds against which a decision can be 
made regarding the presence of autocorrelation. A (^-statistic between 2.67 
and 1.33 was taken to indicate no autocorrelation (Ostrom, 1987). When no 
autocorrelation was present, the original OLS estimates were accepted and 
retained for further analysis. A ̂ -statistic that lay outside this range was 
considered indicative of autocorrelation. When autocorrelation was present, 
a new regression equation was calculated utilizing "generalized least squares" 
(GLS) regression. The GLS regression is based upon the OLS model but 
employs transformed variables corrected for autocorrelation.
Little agreement exists among researchers regarding the best method 
for determining the most characteristic estimate among several lagged 
param eter estimates (Ostrom, 1987). For example, some researchers employ 
a significance criterion, selecting the lag at which the most significant 
estimate was obtained. Others suggest a "meaningfulness" criterion, selecting 
the lag at which the estimate of highest absolute magnitude was obtained 
(see Gottman, 1981). In view of the number of analyses calculated, both the 
criteria based upon significance and absolute magnitude appeared too liberal 
and a more conservative approach to determining each patient’s 
characteristic stress-headache lag was employed. For each of the six 
independent-dependent variable combinations above, the lag 0 estimate was 
accepted for each patient unless an estimate at a longer lag accounted for 
significantly more variance. Furthermore, the level of significance necessary
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to reject the lag 0 estimate was increased with each successive lag beyond lag 
0 ; that is, in order to reject the lag 0 estimate for the lag 1 estimate, the lag 1 
estimate had to be significantly larger at the p  < .05 level, the lag 2 estimate 
significantly larger at the p  < .025 level, and the lag 3 estimate significantly 
larger at th e p  < .01 level (in terms of percent improvement in variance 
accounted for, in order to achieve the p  < .05 significance level, lag 1 
correlations had to account for approximately 10% more variance than lag 0 
correlations; at th ep  < .025 level, lag 2 correlations had to account for 
approximately 17% more variance than lag 0 correlations; and at th e p  < .01 
level, the lag 3 correlations had to account for approximately 26% more 
variance than lag 0 correlations). In the present study with each lagged 
independent variable one observation had to be omitted. As the magnitude 
of chance fluctuations in regression estimates tends to increase as sample 
size decreases, the stepwise significance criteria served to minimize the 
contribution of chance variability found in regression estimates (Tabachnick 
& Fidell, 1983).
Because correlation is "an index number, not a measurement on a 
linear scale of equal units" (Guilford, 1965; p. 103, cf. Cohen, 1977), the 
correlation coefficients obtained above were not directly comparable. For 
example, the difference in the amount of relationship (or variance accounted 
for) between correlations of .50 and .55 is not the same as the difference in 
the amount of relationship between correlations of .90 and .95. In order to 
correct for this problem, the correlation coefficients resulting from the 
regressions above were transformed to z-scores using Fisher’s r to z
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transformation (Cohen, 1977). Next, employing a test for dependent 
correlations, each patient’s lag 0, z-transformed correlations were compared 
to the lag 1, lag 2, and lag 3, z-transformed correlations (using the stepwise 
significance criteria described above; Tabachnick & Fidell, 1983). This 
procedure thus reduced the data to six stress-headache correlations for each 
patient to be employed in further analyses and discussion: Event with 
headache peak intensity (Event-HP), Event with headache duration (Event- 
HD), Event with headache index (Event-HI), Impact with headache peak 
intensity (Impact-HP), Impact with headache duration (Impact-HD), and 
Impact with headache index (Impact-HI).
As a final safeguard against the selection of spurious correlations, it is 
necessary to demonstrate that the pattern of the selected correlations are 
non-random or follow a pattern as predicted by theory or other a priori 
hypotheses (Gottman, 1981). In the present study, the overall pattern of the 
selected correlations across individuals is examined below (see Stress- 
Headache Lag).
As displayed in Table 4, the magnitude of stress-headache 
correlations across headache patients varied broadly (Range = -.14 to .78). 
Combining diagnostic groups, the average correlation between stress and 
overall headache activity (i.e., headache index) was r = .27 for Event and j  
= .33 for Impact.
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Table 4















Range -.14 to .77 -.10 to .75
Note. In order to compute a mean, the correlations presented above were 
transformed to Fisher’s z-scores and then transformed back to correlations. 
N = 46.
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Diagnostic differences in stress-headache associations.
The headache diagnostic groups were compared on the strength of the 
stress-headache associations. Means and standard deviations were calculated 
for the six z-transformed stress-headache correlations and compared using >  
tests. Each of the six stress-headache correlations were significantly larger 
for muscle-contraction headache sufferers than for migraineurs: Event-HP 
i(44) = 1.98,42 < .05; Event-HD, j(44) = 2.62,p  < .01; Event-HI, j(44) = 
2.14,p  < .04; Impact-HP, J(44) = 2.10, p  < .04; Impact-HD, j(44) = 3.15,p 
< .01; and Impact-HI, _t(44) = 2.74, p  < .01; see Table 5 for group means 
and standard deviations).
Chi-square analysis was used to determine whether headache 
diagnostic groups differed in the relative distributions of stress-headache 
correlations. For each headache diagnostic group, stress-headache 
correlations were classified into two groups according to significance level: 
(a )p  < .05 (in the present study that is r’s of approximately .31 or greater); 
and (b )p  > .05. As shown in Table 6, relative to the migraine group, the 
muscle-contraction headache group tended to have a higher percentage of 
patients with stress-headache correlations at or below th e p  < .05 level of 
significance, however, none of the chi-squares attained significance: Event- 
HP, X2 (1, N = 46) = 1.24, ns; Impact-HP, X2 (1, N = 46) = 1.42, ns; 
Event-HD, X2 (1, N = 46) = 2.10,p < .15; Impact-HD, X2 (1, N = 46) = 
1.62 ns; Event-HI, X2 (1, N = 46) = 2.10,p  < .15; Impact-HI, X2 (1, N =
46) = 2.62, p  < .11.
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Table 5
Comparison of Mean Stress-Headache Correlations: Migraine Versus 






Range -.08 to .50 .12 to .66
Impact-HP*5
M .27* .39*
3D  (.19) (.23)
Range -.10 to .55 .10 to .72
Event-HDC
*  *  #  «
M .19 .31
SD (.16) (.17)
Range -.15 to .38 .09 to .56
Impact-HD1*
M .22** .36**
3D  (.16) (.20)
Range -.10 to .41 -.01 to .65
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Table 5 (continued)
Comparison of Mean Stress-Headache Correlations: Migraine Versus













Range -.10 to .58 .08 to .75
Sample N 26 20
Note. The correlations presented above were transformed to Fisher’s z- 
scores prior to statistical analysis and then transformed back to correlations. 
a Event-HP refers to the DSI Event with headache peak intensity correlation. 
^Impact-HP refers to the DSI Impact with headache peak intensity
correlation.
cEvent-HD refers to the DSI Event with headache duration correlation.
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Table 5 (continued)
Comparison of Mean Stress-Headache Correlations: Migraine Versus
Muscle-Contraction Headache Diagnostic Groups
^Impact-HD refers to the DSI Impact with headache duration 
correlation.
eEvent-HI refers to the DSI Event with headache index correlation. 
^Impact-HI refers to the DSI Impact with headache index correlation. 
Asterisks indicate row means are significantly different at p  < .05 and 
**p < .01.
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Table 6
of r’s Above and Below p < .05





% p  > .05 61% 45%
% p  < .05 39% 55%
Impact-HP^
% p  > .05 58% 40%
% p  < -05 42% 60%
Event-HDC
% P  > .05 61% 40%
% p  < .05 39% 60%
Impact-HD^
% P  > .05 54% 35%
% p  < .05 46% 65%
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Table 6 (continued)
Stress-Headache Correlations bv Headache Diagnostic Group: Percentage 




% p  > .05 61% 40%
% p  < .05 39% 60%
C
Impact-HI1
% p  > .05 54% 30%
% p  < .05 46% 70%
Sample N 26 20
Note. In the present study an j-value of approximately .31 was significant at 
th ep  < .05 level.
aEvent-IIP refers to the DSI Event with headache peak intensity correlation. 
^Impact-HP refers to the DSI Impact with headache peak intensity 
correlation.
cEvent-HD refers to the DSI Event with headache duration correlation. 
^Impact-HD refers to the DSI Impact with headache duration correlation. 
eEvent-HI refers to the DSI Event with headache index correlation. 
lImpact-HI refers to the DSI Impact with headache index correlation.
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Because their were significantly more males in the muscle-contraction 
headache group than in the migraine group, gender was examined as a 
potential extraneous variable that may account for the diagnostic differences 
observed above in stress-headache associations. In order to explore this 
possibility, the male muscle-contraction headache patients (n = 4) were 
excluded and the diagnostic groups were compared again on the she z- 
transformed stress-headache correlations. A similar pattern emerged. Four 
of the sue stress-headache correlations were significantly higher for muscle- 
contraction headache sufferers than for migraineurs: Event-HD, J(40) = 
2.70,p  < .01; Impact-HD, _t(40) = 3.20,p  < .01; Event-HI, J(40) = 2.07,p
< .05; Impact-HI, J(40) = 2.80, p  < .01. The Event-HP and Impact-HP 
correlations approached significance in the same direction (1(40) = 1.77, p
< .08; J(40) = 1.80, p  < .08, respectively; see Table 7 for group means and 
standard deviations).
Because muscle-contraction headache sufferers experienced 
significantly more headache days than migraineurs did, number of headache 
days also was examined as a potential extraneous variable that may account 
for the diagnostic differences observed above in stress-headache 
associations. In order to explore this possibility, Pearson product-moment 
correlation coefficients were calculated between number of headache days 
(Number) and the six z-transformed stress-headache correlations.
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Table 7
Comparison of Mean Stress-Headache Correlations: Migraine Versus
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Table 7 (continued)
Comparison of Mean Stress-Headache Correlations: Migraine Versus









__* * * *
M .25 .44
.SD (.19) (.24)
Sample N 26 16
Note. The correlations presented above were transformed to Fisher’s z- 
scores prior to statistical analysis and then transformed back to correlations. 
aEvent-HP refers to the DSI Event with headache peak intensity correlation. 
^Impact-HP refers to the DSI Impact with headache peak intensity 
correlation.
cEvent-HD refers to the DSI Event with headache duration correlation. 
^Impact-HD refers to the DSI Impact with headache duration 
correlation.
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Table 7 (continued)
Comparison of Mean Stress-Headache Correlations: Migraine Versus
Muscle-Contraction Headache Diagnostic Groups with Males Excluded
eEvent-HI refers to the DSI Event with headache index correlation. 
^Impact-HI refers to the DSI Impact with headache index correlation. 
Asterisks indicate row means are significantly different at *p < .05 and
**p < .01.
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None of the resulting correlations were significant: Number with Event-HP, 
r(38) = . 18, ns; Number with Event-HD, r(38) = .14, n§; Number with 
Event-HI, j(38) = .10, ns; Number with Impact-HP, j(38) = .05, n§; Number 
with Impact-HD, r(38) = -.010 n§; and Number with Impact-HI, r(38) =
-.05, n§.
Event Versus Impact Measurements of Stress
The two approaches to measuring minor stress (i.e., number [Event] 
and subjective ratings [Impact] of stressful events) yielded similar patterns of 
results. Regressions calculated using Impact scores as the independent 
variable, however, tended to produce larger correlation coefficients than 
regressions calculated using Event scores. In order to determine whether 
these differences were statistically significant, the correlations obtained using 
Impact scores were compared to those obtained using Event scores on each 
of the dependent variables (HP, HD, HI) for each of the headache diagnostic 
groups.
Paired t-tests revealed two significant and one marginally significant 
difference for muscle-contraction headache sufferers, with correlations 
obtained using DSI Impact scores larger than correlations obtained using 
DSI Event scores: HP, j(19) = -2.20, p  < .04; HI, 1(19) = -2.56, p. < .02; HD 
j(19) = -1.88,p < .08. Although correlations obtained using Impact scores 
tended to be larger than those obtained using Event scores for migraineurs as 
well, only two of these differences approached statistical significance: HP, 
j(25) = -1.90, p  < .07; Index, J(25) = -1.81, p. < .08; and HD,_t(25) = -.89, ns; 
see Tables 8 and 9 for means and standard deviations.
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Table 8














Note. The correlations presented above were transformed to Fisher’s z- 
scores prior to statistical analysis and then transformed back to correlations. 
N = 20.
Asterisks indicate row means are significantly different at *p < .05.
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Table 9














Note. The correlations presented above were transformed to Fisher’s z- 
scores prior to statistical analysis and then transformed back to correlations. 
N = 26.
No row means are significantly different at p  < .05.
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Stress-Headache Lag
Chi-square analysis was used to determine whether the headache 
diagnostic groups differed in the temporal pattern of the stress-headache 
associations. Patients were classified into groups based upon the lag that 
produced the previously determined most characteristic stress-headache 
correlations (as determined from the data reduction analyses above). For 
each of the six stress-headache associations, patients were divided into two 
groups: (a) Lag = 0, if the stress-headache correlation selected in the data 
reduction procedure above was at lag 0; or (b) Lag > 0, if the stress- 
headache correlation selected in the data reduction procedure above was 
beyond lag 0. Overall, the pattern of lags within-subjects was highly 
consistent across the six stress-headache associations. For example, patients 
classified as Lag = 0 for the Event-HI stress-headache correlation also were 
highly likely to be classified as Lag = 0 for each of the other five stress- 
headache correlations. Indeed only two patients were found to have 
inconsistent lags: (a) one muscle-contraction headache sufferer was 
classified by four of the stress-headache associations (i.e., Event-HP, Impact- 
HP, Event-HI, and Impact-HI) as Lag = 0 but was classified by the Event- 
HD and Impact-HD correlations as Lag > 0, and (b) one migraineur was 
classified by four of the stress-headache associations (i.e., Event-HP, Impact- 
HP, Event-HD, and Impact-HD) as Lag > 0 but was classified by the Event- 
HI and Impact-HI correlations as Lag = 0.
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Six, 2 (Group: migraine, muscle-contraction) x 2 (Lag: 0, > 0) chi- 
square analyses were calculated, one for each of the six stress-headache 
correlations. All of the resulting chi-squares were highly significant, 
indicating that the headache diagnostic groups differed with respect to the 
temporal patterning of the stress-headache associations: Event-HP, X^ (1, N 
= 46) = 10.47,p  < .001; Impact-HP, X ^ ( l , N = 46) = 10.47,p  < .001; 
Event-HI, X^ (1, N = 46) = 8.85, p  < .01; Impact-HI, X^ (1, N = 46) = 8.85, 
p  < .01; Event-HD, X^ (1, N = 46) = 8.46, p  < .01; Impact-HD, X^ (1, N = 
46) = 8.46, p  < .01. Taking the Event-HI pattern as an example, 75% of the 
muscle-contraction headache sufferers were classified into the Lag = 0 group 
compared to only 31% of migraineurs, and 69% of migraineurs were 
classified into the Lag > 0 group compared to only 25% of muscle- 
contraction headache sufferers (see Tables 10-15 for the contingency tables 
of cell frequencies). These findings not only support the hypothesis 
regarding diagnostic differences in stress-headache lag but also strengthens 
the confidence placed in the data reduction procedure, as it is unlikely that a 
spurious patterning of correlations would emerge to support this 
hypothesis.
Secondary Analyses
Social support as a moderator of the stress-headache association. The 
first set of secondary analyses were aimed at exploring the role of social 
support in headache. First, the headache groups were compared on amount 
of social support. A j-test was calculated comparing the groups on ISEL 
aggregate (Total) scores. No differences were found between the muscle-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
87
Table 10
2 X 2  Contingency Table: Observed Frequencies of the Event-HPa Stress-




% Observed 27% (n = 7) 75% (n = 15)
Lag > 0
% Observed 73% (n = 19) 25% (d = 5)
aEvent-HP refers to the DSI Event with headache peak intensity 
correlation.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
88
Table 11
2 X 2  Contingency Table: Observed Frequencies of the Impact-HPa Stress-




% Observed 27% (n = 7) 75% (n = 15)
Lag > 0
% Observed 73% (n = 19) 25% (n = 5)
aImpact-HP refers to the DSI Impact with headache peak intensity 
correlation.
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Table 12
2 X 2  Contingency Table; Observed Frequencies of the Event-HDa Stress-




% Observed 27% (n = 7) 70% (n = 14)
Lag > 0
% Observed 73% (n = 19) 30% (n = 6)
aEvent-HD refers to the DSI Event with headache duration correlation.
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Table 13
2 X 2  Contingency Table: Observed Frequencies of the Impact-HDa Stress-




% Observed 27% (n = 7) 70% (n = 14)
Lag > 0
% Observed 73% (n = 19) 30% (n = 6)
aImpact-HD refers to the DSI Impact with headache duration correlation.
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Table 14





% Observed 31% (n = 8) 75% (n = 15)
Lag > 0
% Observed 69% (n = 18) 25% (n = 5)
aEvent-HI refers to the DSI Event with headache index correlation.
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Table 15
2 X 2  Contingency Table: Observed Frequencies of the Impact-HIa Stress-




% Observed 31% (n  = 8) 75% (q = 15)
Lag > 0
% Observed 69% (n = 18) 25% (n = 5)
aImpact-HI refers to the DSI Impact with headache index correlation.
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contraction and migraine headache groups (M = 89.7, SD = 20.9; M = 95.9, 
SD = 15.2, respectively; 3(44) = -1.17, n§). It should also be noted these 
means are within a range considered normal (i.e., M = 92.2, SD = 17.9; 
Cohen, Mermelstein, Kamarck, & Hoberman, 1985).
Next, social support was examined in terms of its’ ability to moderate 
the relation between minor stress and headache. In the analyses to follow 
regarding the effects of social support on the stress-headache association, 
only the Event-HI correlations obtained above were used. Although DSI 
Event and Impact scores were highly correlated (r(44) = .86, p  < .001) in the 
present investigation, the simple frequency count of stressful events (Event 
score) is generally considered to be a more objective measure of minor stress 
(Dohrenwend & Shrout, 1985). Subjective ratings (Impact) have been 
criticized as confounding stress with distress (Dohrenwend, Krasnoff, 
Askensy, & Dohrenwend, 1982; Dohrenwend, Dohrenwend, Dodson, & 
Shrout, 1984), and indeed the Impact score on the DSI has been shown to be 
significantly correlated with measures of anxiety (Brantley & Jones, 1989; 
Brantley, Waggoner, Jones, & Rappaport, 1987) and measures of 
psychological distress (Gilchrist, 1988). Headache index was chosen as the 
best measure of overall headache activity, because it takes into account both 
headache intensity and headache duration and is a frequently utilized 
measure of overall headache activity among headache researchers (Holroyd 
et al., 1988).
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First, a Pearson product-moment correlation coefficient was 
calculated between patient’s scores on the ISEL (Total score) and the 
magnitude of their z-transformed Event-HI correlation. A significant 
negative correlation was obtained, suggesting that as social support increased 
Event-HI correlations decreased (r(44) = -.46, p  < .001).
In an attempt to further explore this finding, three groups were 
formed based on patient’s ISEL scores (i.e., upper 1/3, middle 1/3, lower 
1/3). A one-way ANOVA was employed to test for differences between the 
high, moderate, and low social support groups on the magnitude of the 
Event-HI correlation. A significant F-ratio resulted (F(2, 43) = 3.34, p  
< .05; see Appendix J). Each group’s mean, z-transformed, Event-HI 
correlation was compared using Tukey’s HSD. The only significant 
difference was found between the Low and High social support groups. As 
hypothesized, the group with the least social support had the highest stress- 
headache association. Furthermore, the group with the highest social 
support had the lowest stress-headache association (see Table 16 for means 
and standard deviations).
Minor stress differences: Migraineurs. muscle-contraction headache 
sufferers, and headache-free controls. In the final set of secondary analyses, 
two one-way ANOVAs were calculated in order to determine whether 
headache diagnostic groups differed from each other or headache-free 
controls in amount (WSI Event score) or subjective ratings (WSI Impact 
score) of minor stress. Because the two headache-free control groups were 
not found to differ on any of the demographic variables, they were combined
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Table 16





M .22* .24 .36*
m  (.17) (.14) (.23)
Sample N 15 15 16
Note. The correlations presented above were transformed to Fisher’s z- 
scores prior to statistical analysis and then transformed back to correlations. 
aHigh social support = ISEL total score _> 104; Moderate social support = 
ISEL total score from 91 to 103; Low social support = ISEL total score 
< 90.
bEvent-HI refers to the DSI Event with headache index correlation. 
Asterisks indicate row means are significantly different at *p < .05 (Tukey’s 
HSD).
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to form one headache-free control group (n = 46). Headache groups were 
compared to each other and compared to the headache-free control group on 
WSI Event and WSI Impact scores. No differences were found (WSI Event, 
F(2, 89) = .69, n§; WSI Impact, F(2, 89) = .08, n§; see Table 3 for means and 
standard deviations, see Appendices K and L for ANOVA source tables).
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Discussion
The present study was designed to examine the association between 
minor stress and recurrent headache. An attempt was made to address both 
group and individual differences in stress-headache relations using a time- 
series methodology. In general, the findings were largely supportive of the 
hypotheses.
Minor Stress and Headache
The results of the present study supported the hypothesized relations 
between minor stress and headache; minor stress as measured by frequency 
and subjective ratings of stressful events was significantly predictive of 
headache intensity, headache duration, and a composite measure of 
headache activity (headache index) for 55 to 70% of muscle-contraction 
headache sufferers and 39 to 46% of migraine headache patients. On 
average, fluctuations in minor stress accounted for approximately 6 to 12 
percent of the variance of fluctuations in headache activity over time (see 
Table 4). These findings are consistent with the average associations 
reported by previous investigators for stress-headache and other stress-illness 
relations (i.e., 10%, see Rabkin & Struening, 1976).
The present study extended the findings of previous stress-headache 
investigations, however, by examining the stress-headache relation at the 
level of the individual rather than only at a group level. As hypothesized, 
large individual differences were observed in the magnitude of stress- 
headache associations. For a number of headache patients (55 to 70% of
97
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muscle-contraction headache sufferers and 39 to 46% of migraineurs), stress 
accounted for a minimum of 10% to a maximum of 60% of the variance in 
headache activity over time (see Table 5). Thus for these patients, stress 
appeared to play an important role in headache activity. These findings 
suggest that the previous investigations of stress and headache that have 
aggregated data across subjects may have underestimated the effects of stress 
on headache for a significant subset of the headache patients.
Stress-headache lag. Differences also were observed across the 
headache diagnostic groups with respect to their predominant temporal 
relation between stress and headache. For muscle-contraction headache 
sufferers, headache activity was best predicted by stress occurring 
concurrently with headache, but for migraineurs, headache activity was best 
predicted by stress that occurred one to three days earlier. While many 
headache experts have suggested that diagnostic differences may exist in the 
temporal patterning of stress-headache relations, the supporting evidence has 
come primarily from anecdotal accounts and survey data. The present study 
is one of only a few to directly compare these populations and to 
demonstrate these differences empirically.
Headache diagnostic group differences. Diagnostic group differences 
were observed in the magnitude of stress-headache correlations, with muscle- 
contraction headache sufferers obtaining larger stress-headache correlations 
than migraineurs. Also, relative to migraineurs, muscle-contraction 
headache sufferers tended to have a higher percentage of correlations at the 
p  < .05 level of significance.
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Three hypotheses regarding these differences are proposed. One, the 
findings may reflect a true diagnostic difference with, for example, the 
pathophysiological mechanisms underlying muscle-contraction headache 
more susceptible to the effects of environmental stress than those underlying 
migraine headache. Unfortunately, as reviewed in the introduction, the 
pathophysiology of migraine and muscle-contraction headache is too poorly 
understood to support or refute such a claim. Other investigations of stress 
and headache, however, appear to provide no support for this hypothesis. In 
fact, Blanchard et al. (1984) reported just the opposite; that stress (measured 
as major life events) was more predictive of migraine headache than of 
muscle-contraction headache. Thus, while the first hypothesis cannot be 
ruled out, it would be premature to conclude that muscle-contraction 
headache is more readily influenced by stress than migraine headache.
Second, the possibility exists that an uncontrolled, extraneous variable 
may account for the diagnostic differences observed. Of the demographic 
and headache characteristics that were measured, only gender and number of 
headache days were found to differ across headache diagnoses. Post-hoc 
analyses, however, revealed that neither was associated with the diagnostic 
differences observed in stress-headache correlations. While none of the 
demographic or headache characteristics that were measured appear to 
account for the diagnostic differences, the possibility remains that these 
results may be due to an extraneous factor which was not measured in the 
present study.
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Finally, it is suggested that the diagnostic differences observed in 
stress-headache correlations may be an artifact of the diagnostic groups 
predominant stress-headache lag. That is, patients whose predominant 
stress-headache association occurred at Lag = 0 (Lag = 0 patient) may have 
higher stress-headache correlations than those whose predominant stress- 
headache correlation occurred at Lag > 0 (Lag > 0 patient). As muscle- 
contraction patients composed the vast majority of the Lag = 0 group (70 to 
75% compared to only 27 to 31% of migraineurs), average stress-headache 
associations would be higher for muscle-contraction patients than for 
migraineurs.
Why Lag = 0 patients might have larger stress-headache correlations 
than Lag > 0 patients can only be speculated upon. As discussed in greater 
detail below, it is likely that stress and headache are causally dependent. 
Stress may cause headache but recurrent headache clearly causes stress as 
well. To the extent that stress and headache operate in a type of feedback 
system, a reciprocal causal dependence exists between the variables. This 
reciprocal process likely operates for both Lag = 0 and Lag > 0 patients. 
However, because stress and headache are temporally more proximal in Lag 
= 0 patients than stress and headache are in Lag > 0 patients, the Lag = 0 
stress-headache correlations may be more affected by this type of feedback 
system than the Lag > 0 stress-headache correlations. Thus, Lag = 0 
correlations may be larger than Lag > 0 correlations as they reflect both the 
effects of stress upon headache and the effects of headache upon stress.
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In order to address this question, one could compare the proportion 
of variance of stress-headache correlations accounted for by headache 
diagnosis to that accounted for by stress-headache lag. Unfortunately, there 
were too few patients in the muscle-contraction/lag > 0 cell (n = 5 to 6) to 
permit meaningful analysis of this question in the present investigation.
Event versus Impact measurements of stress. In the present study, 
two approaches to measuring minor stress (i.e., frequency [Event] and 
subjective ratings [Impact] of stressful events) were compared on their ability 
to predict headache activity. For muscle-contraction headache sufferers, DSI 
Impact scores predicted headache activity significantly better than DSI 
Event scores did. Although a similar trend was also observed for 
migraineurs, the improvement in prediction of DSI Impact scores relative to 
DSI Event scores did not obtain statistical significance.
In general, previous investigators of stress-disorder (physical or 
psychological) relations have reported no improvement in prediction with 
subjective ratings over that of simple frequency counts of stressful events. 
Findings from studies comparing these two measurements of stress using the 
DSI, however, have been mixed. DSI Impact scores have been shown to 
significantly improve the prediction of disorders characterized by 
psychological distress (e.g., anxiety, depression; Brantley & Jones, 1989; 
Gilchrist, 1988) but have added little to the prediction of physical symptoms 
relative to DSI Events scores (Jones, 1987).
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The cogent arguments presented by Dohrenwend and colleagues 
against the use of subjective ratings of stressful events (Dohrenwend et al., 
1984; Dohrenwend et al., 1982) may help to explain the mixed results of the 
previous studies using the DSI as well as the results of the present 
investigation. Dohrenwend and colleagues have argued that subjective 
ratings of stressful events are significantly influenced by and perhaps are a 
direct measure of psychological distress. Previous findings that have 
demonstrated improved prediction of constructs characterized by 
psychological distress using DSI Impact scores relative to DSI Event scores 
are thus not surprising, as they would be expected to be highly related.
In addition, from the Dohrenwend et al. (1984) perspective, the use of 
subjective ratings to predict physical symptoms may be conceptualized as 
assessing not only stress but also the psychological distress associated with 
the symptoms/disorder. If subjective ratings reflect both the effects of stress 
on disorder and the effects of disorder on psychological distress, it may be 
speculated that DSI Impact scores would yield larger stress- 
symptom/disorder correlations than DSI Event scores for those 
symptoms/disorders that are associated with more psychological distress and 
prove no better than DSI Event scores at predicting those symptoms that are 
associated with relatively little psychological distress. The difference 
between the findings of Jones (1987) and those of the present study, thus, 
may be due to a difference in the amount of distress associated with the 
symptoms that were assessed in each study. It appears plausible, for 
example, that the severe and recurrent headache symptoms experienced by
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the patients of the present study may have been more associated with 
psychological distress than are the varied symptoms (assessed in a general 
population and taken from the Wahler Physical Symptom Inventory) 
assessed by Jones.
Although subjective ratings appeared to be a better predictor of 
headache activity than are frequency counts of stressful events in the present 
investigation, the possibility exists that the correlations obtained with 
subjective ratings were inflated, reflecting both the effects of stress on 
headache and the effects of headache on psychological distress. Future 
investigators may wish to employ a measure of psychological distress in an 
effort to statistically control for its influence on stress-disorder correlations. 
However, given the potential for confound with subjective ratings and the 
advantage of clear interpretation afforded by simple frequency counts, 
investigators may wish to avoid the use of subjective rating schemes 
altogether.
Minor stress differences: Migraineurs. muscle-contraction headache 
sufferers, and headache-free controls. In the present study, no differences 
were found between the headache diagnostic groups or between headache 
sufferers and headache-free controls in the number or subjective ratings of 
minor stressful events. Headache (migraine and muscle-contraction) 
occurred within ranges of stress that may be considered normal. These 
findings are consistent with three previous investigations that have compared 
headache sufferers and headache-free individuals on measures of minor 
stressful life events (Brantley, 1980; Levor, Cohen, Naliboff, McArthur, &
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Heuser, 1986; Waggoner, 1986). Moreover, these findings support 
theoretical formulations of headache etiology, suggesting that headache 
sufferers are physiologically predisposed to headache. Thus, headache 
sufferers do not appear to encounter more stress than headache-free 
individuals but are more likely than headache-free individuals to develop 
headache in response to even normal ranges of stress (Bakal, 1982; Levor, 
Cohen, Naliboff, McArthur, & Heuser, 1986).
Social Support and Stress-Headache Relations
Although there exists a large body of literature examining the effects 
of social support on stress and illness relations, relatively little attention has 
been paid to the effects of social support on headache. In the present study, 
no differences were observed in social support levels across headache 
diagnostic groups. Furthermore, the social support levels reported by the 
present headache sample were within a range considered normal (Cohen, 
Mermelstein, Kamarck, & Hoberman, 1985).
Consistent with other investigations of stress and illness, large 
individual differences were observed in the extent to which fluctuations in 
headache activity were associated with fluctuations in daily stress, and social 
support appeared to account for at least some of the variability in stress- 
headache correlations. However, the present findings only partially 
supported a stress-buffering model of social support. As hypothesized, 
patients reporting the lowest levels of support and who were thus presumably 
the most vulnerable to the pathogenic effects of stress, evidenced the highest 
stress-headache associations. Furthermore, patients reporting the highest
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levels of support evidenced the lowest stress-headache associations, 
suggesting that social support may provide some protection against the 
negative effects of stress. However, as shown in Table 16, the magnitude of 
the stress-headache correlations of the patients reporting moderate levels of 
support were very similar to the stress-headache correlations of the patients 
in the high support group (i.e., .24 and .22, respectively). These data suggest 
that there may be a threshold effect in the ability of social support to buffer 
the impact of stress, beyond which additional support may add little more 
stress buffering benefit. For example, if a person has a supportive spouse, 
they may derive no greater stress-buffering benefit from the addition of 
several friends to their support network.
The present sample was homogeneous with respect to social support 
scores, with most patients falling within the normal and thus positive (seeing 
themselves as supported) end of the continuum. A more heterogeneous 
sample (i.e., composed of a broader range of social support levels) may yield 
results that reveal a greater range between stress-headache correlations of 
patients with moderate versus high levels of support. Furthermore, the post- 
hoc manner in which the three social support groups were defined may have 
influenced the present results. Currently, however, there is no model of 
social support upon which to base a priori determinations regarding cut-off 
points for defining social support groups. Future studies will need to better 
characterize the "clinical meaningfulness" associated with social support 
levels. It also should be noted that there are numerous other dimensions of
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social support (e.g., network, see Introduction) which future stress-headache 
investigators may wish to take into account.
Limitations
In interpreting the present findings, several important qualifications 
and potential limitations need to be considered.
Generalizabilitv. One additional limitation regards the 
generalizability of the present results. The patients in the present study were 
predominantly white, female, and middle class. Although, research 
addressing the effects of demographic characteristics on stress-headache and 
stress-illness relations is scant, such factors (e.g., socioeconomic status) 
probably influence the type of stressful events encountered and the 
availability of resources utilized to manage these events.
Perhaps most relevant to the present study is the role of gender in 
stress-headache relations. Several studies have found, for example, that 
females tend to rate stressful events (major and minor) as more stressful than 
males (Bolger, Delongis, Kessler, & Schiling, 1989; Brantley et al., 1987; 
Horowitz, Schaefer, Hiroto, Wilmer, & Levin, 1977; Kessler, Price, & 
Wortman, 1985; Wethington, McLeod, & Kessler, 1987). The effect that this 
tendency might have on stress-headache correlations is unclear. However, it 
may be speculated that this tendency might lead to a restriction of range in 
stress scores and potentially reduce the magnitude of stress-headache 
correlations in females relative to males. Thus, the generalizability of the 
present findings may be limited to demographically similar samples. Future
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investigators may wish to employ a different sampling procedure than that 
used in the present investigation to obtain a  broader range of demographic 
and socioeconomic sample characteristics.
The Issue of Causality
The predominant causal model of stress-illness relations has been 
termed the stress-initiation model (Depue & Monroe, 1986). The research 
to date on stress-headache relations also has tested this causal model. The 
primary assumptions of the stress-initiation model are that (a) stress occurs 
during a stable period of normal functioning (i.e., in the absence of 
illness/disorder), (b) the stressful events clearly proceeded the onset of the 
disorder, and (c) the effects of stress on disorder are recursive (i.e., 
unidirectional, moving from stress to disorder).
Depue and Monroe (1986) have pointed out, however, that the 
underlying assumptions of the stress-initiation model may not be valid for 
chronic and relatively chronic episodic disorders (such as recurrent 
headache). First, by definition, a chronic or a recurrent disorder suggests a 
persistent, although perhaps variable, disorder. Thus, even though symptoms 
may be absent, assumptions regarding a stable baseline cannot be 
established. Without a stable baseline, any meaningful statements regarding 
initiation are precluded as one cannot distinguish the effects of stress from 
the background variation of the disorder.
In an effort to demonstrate a stable baseline period as well as to 
establish temporal criteria (stressful events preceding disorder), stress- 
headache investigators have included only patients with discrete, well-spaced
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headache episodes. In chronic and recurrent disorders, the time between 
symptom episodes necessary to demonstrate a stable baseline is a subject of 
debate. Furthermore, including only patients with well spaced symptom 
episodes omits a large percentage of headache patients who present to 
specialty headache clinics for treatment, and thus limits the generalizability 
of the findings.
Potentially more problematic, however, for chronic and recurrent 
disorders is establishing criterion "c" above (a recursive relation). The 
experience of recurrent headache, for example, clearly causes stress and can 
result in stress that persists beyond the acute headache episode. Recurrent 
headache, particularly of the type and frequency experienced by the present 
sample, causes not only pain and suffering but also causes decreased work 
efficiency, absenteeism, sizable medical expenses, and can significantly 
impact a patient’s family and social support systems (Blanchard & Andrasik, 
1985; Penzien et al., 1989; Wittrock, Penzien, Mosley, & Johnson, 1990). 
These negative consequences likely persist or "spill-over" beyond the 
headache episode. Thus, with this type of disorder, even if the temporal 
sequence of the events and disorder can be demonstrated, one cannot be 
certain that the stressful events were not influenced by the previous episode 
of the disorder.
Given the difficulties of applying a stress-initiation model to chronic 
and recurrent disorders, Depue and Monroe (1986) have recommended an 
alternative model for these types of disorder termed stress-maintenance.
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The stress-maintenance model does not attempt to demonstrate an initiation 
of an episode; rather the mode! acknowledges that stress occurs in the 
context of persistent (or relatively persistent) symptoms, and it assumes that 
if stress does have an effect, it is demonstrated through maintenance and 
exacerbation of the symptoms. Thus, while it remains important to 
demonstrate the temporal sequence between events and disorder, a stress- 
maintenance model does not assume a stable baseline (i.e., that no disorder 
is present), nor does it assume a unidirectional stress-disorder relation. 
Stressful events, even if the stressful events were influenced by the disorder, 
are important to the extent that they modify the level or course of the 
disorder.
In keeping with a stress-maintenance model, the present investigation 
examined the effects of stressful events on the course of headache (intensity, 
duration, index), rather than on the occurrence/nonoccurrence of headache. 
In addition, an effort was made to ensure the generalizability of the findings 
to a clinical headache population by including patients with a range of 
headache frequencies. While this model, coupled with the longitudinal 
prospective design of the present investigation, represents a substantial 
improvement over the cross-sectional and the two-wave panel studies 
typically utilized in the study of stress-headache and stress-illness relations, 
determinations regarding causality are equally problematic.
As described above, the experience of recurrent headache is clearly 
stressful. Thus, the possibility exists that the correlations obtained in the 
present study reflect a causal model of headache inducing stress rather than
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stress inducing headache. This possibility cannot be ruled out for patients 
classified as Lag = 0 or Lag > 0. For patients classified as Lag = 0, the 
temporal sequence of the change in stressful events and change in headache 
are indeterminate, as they occurred contemporaneously. For patients 
classified as Lag > 0, although the change in stressful events preceded 
change in headache by as much as three days, the change in stressful events 
may have been caused by a prior headache episode.
While a model of headache causing stress cannot be dismissed, two 
findings argue against this interpretation. One, is the lack of between group 
differences observed between headache sufferers and headache-free 
controls. If the predominant causal sequence was one of headache causing 
stress, one might have expected headache sufferers to have reported a higher 
frequency of stressful events or to have reported higher subjective ratings of 
stressful events than headache-free controls. This was not observed.
Second, if the causal sequence was one of headache inducing stress, 
one would not expect to find any diagnostic differences in stress-headache 
lag. That is, the length of time it would take a headache to cause stress in a 
migraineur should be no different than the length of time it would take a 
headache to cause stress in a muscle-contraction headache sufferer. In fact, 
diagnostic differences were observed on stress-headache lag for each of the 
six stress-headache associations.
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The results of the present study may also be explained without 
reference to causality, however. Put simply, correlation does not infer 
causation. Indeed, a cause-and-effect relation is but one of four reasons why 
the presence of correlation may be observed.
First, two variables may appear correlated if they are both related to a 
third extraneous or causal variable. One such extraneous variable that may 
be of particular relevance to the present investigation is negative affectivity. 
Negative affectivity has been described as a stable personality trait 
characterized by a lack of positive well being, a proness to worry, a proness to 
feel miserable without reason, a tendency to report negative symptoms, 
anxiety, and overall life dissatisfaction (Depue & Monroe, 1986). The 
construct of negative affectivity substantially overlaps but is not synonymous 
with Eysenck’s (1983) construct of neuroticism. One argument is that 
measures of stress and measures of illness are both to some degree assessing 
overall life satisfaction and hence, negative affectivity. Although, illness- 
specific measures (such as those employed in the present investigation) 
appear to be less confounded with negative affectivity than nonspecific 
measures of physical and psychological symptoms (Depue & Monroe, 1986), 
subjective ratings of stress (such as the DSI Impact score) have been 
criticized as confounding stress with negative affectivity (Dohrenwend et al., 
1982; Dohrenwend et al., 1984). Consequently, it has been suggested that as 
stress and illness are currently assessed, the effects of stress on illness cannot 
be determined.
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Brantley et al. (1987) and Brantley and Jones (1989) have partially 
addressed this issue with the DSI. As suggested by Dohrenwend et al. (1984), 
they found that subjective ratings of stressful events (DSI Impact scores) but 
not frequency counts (DSI Event scores) were significantly related to 
measures of anxiety. Thus, in the present investigation, stress-headache 
relations calculated using event scores may be less susceptible to the 
influence of negative affectivity than stress-headache relations calculated 
using Impact scores. Future investigations of stress and headache, however, 
may wish to include a measure specific to the construct of negative affectivity 
(e.g., The NEO Personality Inventory, Costa & McCrae, 1985).
Another class of extraneous variables that may account for stress- 
headache correlations are seasonal or other cyclical processes. While, there 
are statistical techniques designed to identify patterns of cyclicity in 
longitudinal data (e.g., Fourier analysis, where time-series are reduced to 
their sinusoidal components), these techniques are only as sensitive as the 
time interval between observations (i.e., 24 hrs in the present study). Thus, 
for example, if a cyclical biological process precipitated stress and headache 
every six hours, it could not be detected with the present data. Furthermore, 
the number of observations advocated to identify cyclical patterns are much 
larger than the number of observations collected in the present study or than 
are typically available in applied or clinical investigations (Barlow & Hersen,
1984).
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Two steps were taken in an effort to account for the possibility of 
extraneous cyclicity in the present investigation. One, patients who identified 
a seasonal pattern to their headaches were excluded from the study. Two, 
data from each patient was graphed and visually inspected for the presence 
of cyclicity--none was observed. Although the author is not aware of any 
theoretical rationale or prior experimental findings suggesting a cyclical 
stress-headache association, future investigations may wish to employ more 
sophisticated statistical techniques to test for cyclicity than those employed in 
the present investigation. This will necessitate a more costly, design­
intensive methodology than that of the present study with shorter intervals 
between observations and overall longer stress and headache monitoring.
Brown (1974) has suggested another extraneous variable that may 
artificially inflate stress-illness correlations. He termed the problem 
"meaning after effect." Brown suggested that subjects who are in distress may 
endorse stressful events as an attempt to explain or to "make sense" out of 
their disorder. In the present study, however, headache patients endorsed no 
more stressful events than did headache-free controls. This finding would 
appear to argue against this possibility.
Two variables also may appear correlated if they are systematically 
associated by coincidence. Given the number of patients with sizable stress- 
headache associations, this possibility seems unlikely, but it cannot be 
disproved.
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Finally, tv/o variables may appear correlated if both variables affect 
each other. As discussed above, the experience of recurrent headache 
generates negative consequences that likely influence both the number and 
appraisal of stressful events. The plausibility of a reciprocal causal model of 
headache has been suggested by others (Bakal, 1982; Blanchard & Andrasik,
1985). In this model, the experience of recurrent headache is viewed as a 
stressor that renders the headache patient more vulnerable to the negative 
effects of future stress and more susceptible to new headaches. The results 
of the present study are not inconsistent with this model.
While, the prospective time-series design of the present investigation 
represents an improvement over prior research on stress and headache, 
several limitations as well as recommendations for improvement were noted. 
Replication would help to rule out some of the extraneous factors discussed 
above. In particular, replication with the same subjects that demonstrated, 
for example, the reliability of the stress-headache associations would help to 
rule out the extraneous factors of cyclicity and coincidental agreement. In 
addition, longer monitoring periods with shorter observational intervals 
would allow more sophisticated statistical techniques (e.g., Fourier analysis) 
and would allow for the examination of more complex stress-headache lags 
with improved reliability of stress-headache correlations. It should be noted 
that these recommendations for improvement will be costly; to the extent 
that they increase the patient monitoring burden, more patients may drop 
out.
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The greater limitations of the present study will not be corrected by 
these recommendations, however. The inability to conclusively demonstrate 
causality is not only a limitation of this study but also a limitation inherent to 
a correlational design, especially applied to a recurrent disorder. As 
Kerlinger and Pedhazur (1973) have pointed out, causality is not determined 
by statistics but by logic, theory, and experimental design. The findings of the 
present study appear to support either a model of stress causing exacerbation 
of headache, or a model of reciprocal causality. However, although there 
appear to be arguments against a model of headache causing stress, this 
possibility cannot be dismissed.
Conclusions and Directions for Future Research
The present study partially replicated and significantly extended 
previous research examining the role of stress in recurrent headache. As 
expected, everyday minor stressful events were significantly related to 
headache intensity, duration, and headache index for a number of both 
migraine and muscle-contraction headache sufferers. However, large 
individual differences also were observed. These findings have implications 
for both research and clinical practice.
As reviewed in the introduction, the vast majority of psychological 
interventions for headache are aimed at changing the headache sufferer’s 
response to life stress (Blanchard & Andrasik, 1985). The widespread belief 
that headache is a stress-related disorder has resulted in the treatment of 
headache patients as homogeneous, varying only in level and symptom 
pattern of headache. The present study found, however, that headache
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patients were not homogeneous with respect to the degree of association 
between stress and headache. The extent to which headache is linked to 
stress would seem to be an important "client variable" that may predict 
treatment outcome. For example, interventions aimed at modifying response 
to stress may only be effective for those patients evidencing a clear stress- 
headache relation.
Indeed, a great degree of outcome variability has been observed in 
studies of headache treatment. Recent meta-analytic reviews examining the 
effectiveness of psychological treatments for headache have reported 
improvement in headache ranging from 13 to 94% for muscle-contraction 
headache (Holroyd & Penzien, 1986) and 11 to 87% for migraine headache 
(Holroyd & Penzien, in press). Using a methodology such as that used in the 
present investigation as a means of classifying patients, future treatment 
outcome studies may wish to compare those patients for whom stress and 
headache are strongly related (stress-responders) to those patients for whom 
they are weakly related (stress-nonresponders). Demonstrating differential 
rates of improvement for these subtypes would substantiate the importance 
of the stress-headache association as a predictive client variable and may 
ultimately allow clinicians to match patients to treatments, a capability that is 
currently difficult to demonstrate reliably.
In the present investigation, individual differences were observed not 
only in the strength of stress-headache associations but also in stress- 
headache lags. These findings suggest that the previous investigations that 
have aggregated data across subjects and that have examined only concurrent
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stress-headache lags (thus aggregating across successive observations within- 
subjects) may have underestimated the true effects of stress on headache.
The time-series methodology of the present investigation appears to be a 
useful tool for the study of stress-headache relations and offers an alternative 
to aggregating data across subjects and across successive observations within- 
subjects. Testing for covariation within-subjects and across time is a more 
powerful approach to testing cause-and-effect relations in nonexperimental 
data than the more restrictive between-subjects designs typically utilized in 
stress-headache and stress-illness investigations. Moreover, incorporating 
the estimation of individual differences addresses not only the question "are 
stress and headache related," but also (and perhaps more importantly) "for 
whom and under what circumstances are stress and headache related."
Future investigations should attempt to better characterize the aspects 
of the individual that promote and protect against the effects of stress. 
Lazarus and Folkman (1984) have suggested that the effects of stress are best 
understood in the context of the individual’s cognitive and behavioral 
responses to the stressor. Thus, stress is not solely defined by the occurrence 
of stressful events, but rather it is mediated by psychological and behavioral 
processes.
These mediating factors have been termed by Lazarus and Folkman 
(1984) as appraisal and coping. Appraisal refers to ongoing evaluations 
made by the individual regarding the nature of the stressful event (e.g., 
personal harm, loss, or challenge) and evaluations regarding available 
resources for responding to the event (Coyne & Holroyd, 1982). Coping
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refers to the cognitive or behavioral efforts employed to manage, reduce, or 
control stress (Holroyd, 1979).
In a recent study, Mosley et al. (1990) found that headache patients 
appeared to rely upon different strategies than no-headache controls to cope 
with everyday minor stressful events (see also Holm et al., 1986).
Specifically, headache patients were more likely than no-headache controls 
to report the use of coping strategies that would be expected to leave most 
stressful circumstances unchanged (e.g., problem avoidance, social 
withdrawal) and that have been generally associated with less adaptive 
outcomes. Furthermore, headache patients that endorsed these 
"maladaptive" coping strategies reported higher levels of psychological 
distress than those patients who did not. Future investigators of stress and 
headache may wish to incorporate the factors of appraisal and coping and, 
for example, compare the responses of stress-responders to those of stress- 
nonresponders.
It has also been suggested that psychological characteristics of the 
individual (e.g., Type A) may interact with appraisal and coping processes to 
predispose the individual to perceive particular classes of events (e.g., job 
stress) as more stressful than others. Thus, investigators also may wish to 
take into account theoretically relevant aspects of personality, and rather 
than examining the general effects of stress, investigators may attem pt to 
examine more discrete categories of stressful events; comparing, for example, 
the various content clusters of the DSI (e.g., Interpersonal Problems,
Personal Competency) on their relative abilities to predict headache activity.
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Finally, future studies will be needed to clarify the mechanisms of the 
stress-headache interaction. An expansion of the present study to include the 
longitudinal and concurrent tracking of stress, headache, and a theoretically 
relevant physiological mechanism of headache (e.g., muscle-tension or 
vascular activity) could significantly further conclusions regarding the role of 
stress in headache. In a recent investigation along these lines, Clark, Merrill, 
Sakai, and McCreary (1990) had headache patients (with chronic daily 
temporalis head pain) monitor stress, headache pain, and physical activity 
(using visual analog scales) and recorded anterior temporalis EMG levels 
every 30 minutes for three days. They reported that while stress and 
headache pain were highly correlated, EMG and headache pain, and EMG 
and stress were not. Although the Clark et al. (1990) study may be improved 
through the use of more sophisticated measures of stress and physical 
activity, studies such as this will be important toward the identification of 
mechanisms that may link stress and headache.
The present study represents a first step toward addressing both 
between- and within-subject differences in the relation between stress and 
headache. Although, these findings await replication, the results as well as 
the methodology of the present study have implications for clinical practice 
and hold promise for future research aimed at elucidating the complexities of 
the stress process and its role in recurrent headache.
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Footnotes
1 Information regarding normative data on an adult population for the 
Weekly Stress Inventory are available from the authors: Phillip J. Brantley, 
Ph.D., Professor of Psychology, Director of Research and Behavioral 
Science, Louisiana State University Medical Center, 5825 Airline Highway, 
Baton Rouge, LA, 70805.
^Information regarding normative data on medical populations for 
the Weekly Stress Inventory are available from the authors: Thomas H. 
Mosley, Jr., Veterans Affairs Medical Center, Psychology Service (116B), 
1500 Woodrow Wilson Drive, Jackson, MS, 39216.
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Consent Form; Headache Treatm ent Study
I understand that the Headache Treatm ent Study is a research project 
intended to study methods of controlling problem headaches. Initially, I will 
receive an evaluation to determine the type of headache that I am 
experiencing. This evaluation will consist of an interview, various 
questionnaires to complete and keeping a daily record of my headaches, 
stress, medication, and other factors which may be related to headache 
activity.
If is determined by the Headache Clinic staff that I am experiencing 
tension or vascular headaches, I will receive psychological treatment in a 
small group format for my headaches. I understand that previous research 
has shown the treatment to be effective for many headache sufferers. I will 
complete several questionnaires regarding my headache and factors which 
may be related to my headache activity. I will keep a daily record of my 
headaches and various factors which may be related to my headache activity 
during a pretreatm ent assessment period lasting up to 6 weeks. The eight- 
week long treatm ent program will require that 1 make 3 or 4 visits to the 
University Medical Center. I understand that I must provide a release of 
information to a physician who has treated me for headache so that it may be 
verified that there are no medical reasons why I should not receive this 
treatment. If I have not seen a physician for my headaches, I will be required 
to do so before I may receive treatment.
Potential Risks
(1) I understand that if I receive the psychological treatment, I may feel 
temporarily, mildly uncomfortable while learning some of the psychological 
skills, as with any skill (e.g., learning to ride a bicycle).
Potential Benefits
(1)1 understand that a reduction in the frequency, duration, and/or 
severity of my headaches may occur.
(2) I understand that I may be able to reduce the total amount of 
medication I take for headaches while still controlling headaches.
(3) I understand that the treatment I will receive will be free of charge.
Confidentiality
I understand that unless I request otherwise in writing, all information 
gathered will be available only to personnel associated with this project and 
will remain strictly confidential In addition, the information gathered by the 
UMC Headache Clinic will not become part of my UMC medical record.
Other Information
I understand that I may be excluded from participation in the Headache 
Treatm ent Study because of the nature of the headaches experienced, the 
nature of other physical or psychological problems, insufficient reading level
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to comprehend written material involved, or failure to comply with all the 
treatment procedures. I also understand that I may be excluded from the 
study if I fail to keep adequate records of my daily headache activity and 
medication use, if I fail to complete questionnaires, or if I regularly fail to 
keep my appointments.
Participation in the study is completely voluntary, and I may discontinue 
participation at any time without impact on any treatm ent or benefits to 
which I am otherwise entitled at the University of Mississippi Medical Center 
(UMC). Refusal to participate will have no impact on any treatment or 
benefits to which I am otherwise entitled at UMC.
The University of Mississippi Medical Center has no mechanism to 
provide compensation for subjects who may incur injuries as a result of 
participating in biomedical and behavioral research. This means that while all 
investigators will do everything possible in providing careful medical care and 
safeguards in conducting this research, there is no way in which the institution 
can pay for the unlikely occurrence of injury resulting solely from the 
research itself. We will, of course provide our best medical treatment to 
which you are entitled for the illness, if any, for which you consulted us 
whether or not you participate in this study and whether or not you decide to 
withdraw from the study.
Any other information regarding this study can be obtained by contacting 
Donald B. Penzien, Ph.D. or Cheryl A. Johnson, Ph.D. at (601) 984-5804.
Informed Consent
I certify that I am at least 18 years of age. I understand the overview, 
procedures, potential risks, potential benefits, confidentiality, and other 
information associated with the Headache Treatm ent Study. The nature of 
this treatment study has been carefully explained to me and all my questions 
have been answered. I understand that I may terminate my participation in 
the study at any time without penalty. My signature indicates that I give my 
fully informed voluntary consent to participate.
Name of Participant (Print)
Signature of Participant Date
Signature of Witness Date
The Headache Treatment Study protocol has been reviewed by:
James L. Achord, M.D., Chairman 
The Institutional Review Board 
University of Mississippi Medical Center 
2500 North State Street 
Jackson, MS 39216-4505
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STRUCTURED DIAGNOSTIC INTERV IEW  FOR HEADACHE
NAME __________________________________________  DATE   AGE______  SEX: M F
PATIENT #____________________________  INTERVIEW ER______________________________________________
A= ITEM S NOT REQ U IR ED  FO R  C O M PU TER  PRO G R A M
• •  INTERVIEWER: BE SURE TO REVIEW THE "INFORMATION FORM” WITH THE PATIENT.
A 1. PLEA SE D ESC R IB E W H A T YOUR T Y PIC A L  H EA D A CH E IS L IK E .
** H ave the  p a tien t d e sc rib e  the  ch arac te ris tic s  a n d  c o u rse  o f  th e  head ach e .
H E A D AC H E I : _______________________________________________________________________________________________
H E A D A C H E  2:
DO YOU G ET M O RE THAN ONE TYPE O F H EA D A CH E? _  Yes _  No
IF Y ES  -
2 a . H O W  MANY? _____
••  IF PATIENT RESPONDS MORE THAN 1 TYPE OF HEADACHE, BUT YOU PLAN TO ASSESS ONLY 1 TYPE. 
PLEASE EXPLAIN.
2 b . W H ICH  OF TH E HEADACHES BR O U G H T YOU TO TH E C L IN IC ? _  HA-I _  HA-2 
( • •  IDENTIFY WHICH HEADACHE THE PATIENT DEEMS AS MOST PROBLEMATIC).
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Headache Diagnostic Interview - Page 2
HEADACHE I
Never (N)= 0%, Seldom (Sd)= 1-33%, Sometimes (S)= 34-66%, Usually (U)= 67-99%, Always (A)= 100% 
3 a  FOR WHAT PROPORTION OF THE PATIENTS H/A-s IS THE PAIN LOCATION:
(1) U n ila te ra l: N Sd S U A (2) Not U n ila te ra l: N Sd S U A
3 b . CHECK ALL PAIN LOCATIONS THAT APPLY (you miUl check at least one):
 frontal (A )  temporal (B)  occipital (C)  orbital (D)  supraorbital (E)
3 c . CHECK ALL THAT APPLY:  top of head (F)  base o f neck (G) nasal/facial (II)
F R O N T  L E F T  RIGHT BACK
,E
4. W HAT IS T H E  IN TEN SITY  O F PAIN T H A T  YOU E X PE R IE N C E  W IT H  A TY PICA L HEADACHE OF 
TH IS TY PE? (** Show patient 1 to 10 rating scale with anchors. Check with rating given on patient information form.)
1 2 3 4 5 6 7 S 9 10
5 .  W H IC H  O F T H E  FO LLO W IN G  D E SC R IB E  YOUR H EA D A CH E PA IN ?
C H A R A C T E R IS T IC
O F
PA IN
FOR WHAT PROPORTION OF 
HEADACHES DOES IT OCCUR? 
(Check e n d
IS IT PRESENT THE 
ENTIRE HEADACHE?
AT WHAT INTENSITY 
OF PAIN DOES IT OCCUR? 
ICheck pH that apph)





(2) No o  




B. P ressin g / 

















(2) No <= 




I). Cap or 






(2) _ N o o  









(2) No c d  




6 .  IS YOUR T Y PIC A L H E A D A C H E  P A IN  A G G R A V A TED  BY R O U T IN E  PH Y SICA L A C T IV IT IE S? (i.e.. 
walking, lifting, bending, etc.)  Yes  No
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H E A D A C H E  2
Never (N)= 0%, Seldom (Sd)= 1-33%, Sometimes (S)= 34-66%, Usually (U)= 67-99%, Always (A)= 100% 
3a FOR WHAT PROPORTION OF THE PATIENTS H/A's IS THE PAIN LOCATION:
(1) U n ila te ra l: N Sd S U A (2) N ot U n ila te ra l: N Sd S U A
3 b . CHECK ALL PAIN LOCATIONS THAT APPLY (you m usl check at least one):
 frontal (A )  temporal (B)  occipital (C) __orbital (D) .  supraorbital (E)
3 c . CHECK ALL THAT APPLY: 
FRONT
. top of head (F) .base o f neck (G) . nasal/facial (H)
L E FT RIGHT BACK
W H A T IS T H E  IN TEN SITY  O F PAIN TH A T  YOU EX PE R IE N C E  W ITH  A T Y PIC A L H EADACHE O F 
TH IS T Y PE ? ( "  Show pattern 1 to 10 rating scale with anchors. Check with rating given on patient information form.)
1 2 3 4 5 6 7 8 9 10
W H IC H  O F T H E  FO LLO W IN G  D ESC RIBE YOUR H EA D A CH E PAIN?
C H A R A C T E R IS T IC
O F
P A IN
FOR WHAT PROPORTION OF 
HEADACHES DOES IT OCCUR? 
(Check one)
IS IT PRESENT THE 
ENTIRE HEADACHE?
AT WHAT LNTENSITY 
OF PAIN DOES IT OCCUR? 
(Check all that apply)





(2) _  No o  




O. P ressin g / 







(2) No o  









(2) N o °  
_  Yes *
(3) _  Least
_Intermediate
_Worst
I). Cap or 






(2) No o  









(2) No o  




h .  IS YOUR T Y PIC A L  H E A D A C H E  P A IN  A G G RA V A TED  BY R O U TIN E PH Y SIC A L A C T IV IT IE S? (i.e.. 
walking, lifting, bending, etc.)  Yes  No
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Headache Diagnostic Interview - Page 4
7. IN ADDITION TO PAIN, ARE THERE ANY OTHER SYMPTOMS ASSOCIATED WITH YOUR 
HEADACHE EPISODES? • •  ASK OPEN ENDED QUESTION AND CIRCLE ANSWERS BELOW. THEN 
PROMPT PATIENT TO DETERMINE IF ANY OTHER SYMPTOMS ARE PRESENT.
DO YOU EXPERIENCE ANY OF THE FOLLOWING DURING A HEADACHE?
Never (N)= 0%, Seldom (Sd)= 1-33%, Sometimes (S)= 34-66%, Usually (U)= 67-99%, Always (A)= 100%
|H £ a Da CME SY M PTO M  H eadache I H eadache 2
a .  Loss o f a p p e tite : N Sd S u A N Sd S u A.
b . N au sea : N Sd s u A N Sd S u A
c .  V o m itin g : N Sd s u A N Sd s u A
d . R ing ing  in ea rs : N Sd s u A N Sd s u A
e .  H eadache w orsened  by conversa tional 
noise levels (phonophobia): N Sd s u A N Sd s u A
f .  H eadache w orsened by no rm al 
light (photophobia): N Sd s u A N Sd s u A
g . D iz z in e s s : N Sd s u A N Sd s u A
h .  Scalp  ten d e rn ess : N Sd s u A N Sd s u A
i . O th e r : N Sd s u A N Sd s u A
j .  O th e r : N Sd s u A N Sd s u A
8 . -  INTERVIEWER: IN YOUR CLINICAL JUDGEMENT. WHICH OF THE FOLLOWING SYMPTOMS ARE A
PREDOMINANT FEATURE OF EACH HEADACHE TYPE (••  If headache is untreated).
H e a d a c h e  1
a. PAIN LOCATION (SELECT ONE AND ONLY ONE!!!: (1 )___ Unilateral (2 )___ Not unilateral
( I )  Pulsating ( 2 )  Pressing/Tightening (non-pulsating) (3 )___O th e r ___________________________
SELECT ALL THAT APPLY OF THE FOLLOWING:
c.  Nausea
d.  Vomiting
c.  Headache worsened by conversational noise levels (phonophobia)
f.  Headache worsened by normal light (photophobia)
Headache 2
a. PAIN LOCATION (SELECT ONE AND ONLY ONE!!): ( I ) ___ Unilateral (2 )___ Not unilateral
b. PAIN CHARACTERISTICS (SELECT ONE AND ONLY ONE!!):
( I )  Pulsating ( 2 )  Pressing/Tightening (non-pulsating) ( 3 )  O th e r __________________________
SELECT ALL THAT APPLY OF THE FOLLOWING:
c.  Nausea
d.  Vomiting
c.  Headache worsened by conversational noise levels (phonophobia)
f.  Headache worsened by normal light (photophobia)
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9 . HOW  MANY DAYS PER M O N TH  DO YOU HAVE HEADACHE PAIN? (** If patient has difficulty in
assessing on a monthly basis, ask them how many days per week and multiply by 4. Cheek against patient intake form.)
_____________ Headache 1 ____________ Headache 2
9 a . * * IF PATIENT REPORTS 4 OR LESS HEADACHE DAYS PER MONTH THEN GET HEADACHE RATING FOR 
THE MOST SEVERE HEADACHE.
_____________ Headache 1 ____________ Headache 2
1 0 . HOW  MANY SF P A R A T E  H EA D A CH ES DO YOU HAVE PER M O N TH . (** If headache ts unremitting, enter 
■30'.)
_____________ Headache 1 ____________  Headache 2
1 1 . HOW  LONG HAVE THEY BEEN O CC U R R IN G  AT T H IS  RATE? (Months or years.)
Headache 1 -  M onths____Years Headache 2 - __________M onths Years
I l a .  • •  IF THEY HAVE BEEN OCCURRING LESS THAN 6 MONTHS. PLEASE EXPLAIN.
HEADACHE 1 : _________________________________________________________________________________________
HEADACHE 2:
1 2 . ■■ TOTAL NUMBER OF HEADACHES EVER EXPERIENCED? (Select best category.)
H eadache 1:  1  2 4   5-9  >10 H eadache 2:  1___2 4   5-9  >10
1 3 . HOW  O LD  W ER E YOU W H EN  YOU FIR ST  STARTED HAVING PR O B LE M  HEADACHES? (Age of 
onset in years.)
HEADACHE 1 :_________________________  HEADACHE 2 : ___________________________
A 14. DO YOU HAVE ANY ID EA S ABO UT W HY YOUR H E A D A C IIE(S) B EC A M E A PRO B LEM  AT THAT 
T IM E ?
_  Yes _  No IF YES. PLEASE EXPLAIN.
HEADACHE 1 :_________________________________________________________________________________________
HEADACHE t .  ■___________________________________________________________________________________
A IS . HAVE T H E R E  BEEN T IM E S  IN T H E  PA ST (e.g., m onths, years) W H EN  YOUR H EA DACHE(S)
HAVE BEEN M O RE OR LESS O F A PRO BLEM  FOR YOU? _  Yes _  No IF YES. PLEASE EXPLAIN.
HEADACHE 1 :_________________________________________________________________________________________
HEADACHE 2 : _________________________________________________________________________________________
16. HAS ANY TH IN G  ABOUT Y O U R H EA D A C H E(S) CH A N G ED  IN T H E  LA ST 6 M O N TH S?
_  Yes _  No IF YES. PLEASE EXPLAIN.
HEADACHE 1 : _________________________________________________________________________________________
HEADACHE 2:
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17 . H O W  LO N G  DOES T H E  H EA D A CH E LAST IF  U N TREA TED  OR UNSUCCESSFULLY T R EA TED ? 
(** If patient falls asleep and wakes up without a headache, the duration of the attack is until waking up. Check unremitting 
headache if patient reports never experiencing a headache of less than 7 days in duration.) • •  Indicate Minutes. Hours, or Bays
UNREMITTING TYPICAL AVERAGE TYPICAL MINIMUM TYPICAL MAXIMUM
H E A D A C H E  1 M H D M H D M H D
H E A D A C H E  2 M H D M H D M H D
17 a . ** SELECT A CATEGORY THAT BEST REPRESENTS THE RANGE OF DURATION O F TYPICAL 
HEADACHES. CHECK ONLY ONE FOR EACH HEADACHE TYPE.
H/A-l H/A-2
  ___  (1) 15 to 180 minutes
  ___  (2) 30 minutes to 7 days
  ___  (3) 4 to 72 hours
  ___  (4) more than 72 hours, and headache is continuous throughout the attack or interrupted by headache free
intervals lasting less than four hours (intcrrupuon during sleep is disregarded)
  ___  (5) more than 7 days
18. *• DOES THE HEADACHE(S) HAVE SEVERE UNILATERAL ORBITAL. SUPRAORBITAL AND/OR TEMPORAL
PAIN. AND/OR DO YOU SUSPECT A CLUSTER HEADACHE TYPE?
_  Yes _  No IF YES. YOU ARE REQUIRED TO  GO ASK QUESTIONS #37 to #40. IF NO. CONTINUE.
19 . DO YOU EV ER  N O T IC E  ANY SY M PTO M S B E F O R E  T H E  HEADACHE PAIN BEGINS? _  Yes _  No 
• •  IF NO GO TO QUESTION #24. IF YES. PLEASE EXPLAIN.
HEADACHE 1 :_________________________________________________________________________________________
HEADACHE t _________________________________________________________________________________________
IF ANY OF THE REPORTED SYMPTOMS PROVIDE EVIDENCE OF FOCAL CEREBRAL CORTICAL AND/OR 
BRAINSTEM DYSFUNCTION. THEN CONTINUE AND INQUIRE ABOUT EACH AURA SYMPTOM. IF NOT, 
GO TO QUESTION #24.
DO YOU E X PE R IE N C E  ANY O F T H E  F O LL O W IN G  B E F O R E  T H E  HEADACHE PAIN BEG IN S? (If 
any occur assess the length o f the aura in minutes.)
Never (N)= 0%, Seldom (Sd)= 1-33%, Sometimes (S)= 34-66%. Usually (U)= 67-99%, Always (A)= 100%
| H eadache 1 H eadache 2
A UR A Include Dilution (Min.) Include Dura lion (Min.)
a .  P a rtia l loss o f s igh t (sco to m a) N 1 Sd I S 1 U I A I N |S d  1 S 1 U I A I
Circle which eye(s) is affected Right Left Both Rieht l.c(t Both
Circle which visual Heldfs) is affected Tempor*! Nxial Both Tempor*! N*s*l Bolh
b .  S c in tilla tio n N Sd S U A N Sd S u A
c .  B lu rred  vision N Sd S u A N Sd S u A
d . F ortifica tion  sp ec tra  (zig-zag lines) N Sd S u A N Sd S u A
e . D ouble v ision N Sd S u A N Sd S u A
f .  T ingling o r  num bness (paresthesias) N Sd S u A N Sd s u A
Circle affected area (select one) Rieht Left Both Right i>cft Bolh
g . W eakness (paresis) N I Sd I S I U I A 1 N I Sd I S I U I A |
Circle affected area (select one) Right Left Bolh Right l-efi Both
h . U ncoord inated  m ovem ents (ataxia) N Sd S u A N Sd s u A
i . D izziness (vertigo) N Sd S u A N Sd s u A
j .  Ringing in ea rs  (tinn itus) N Sd S u A N Sd s u A
Circle al fccted car (select one) Rieht left Both Right Left Both
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[ H eadache 1 iteadache 2
19. AURA (continued) Durntion (Min.) Duration (Min.)
k .  D ecreased hearing N Sd S u A N Sd S U A
1 . D ecreased  level of consciousness N Sd S u A N Sd S U A
m . A phasia  o r  unclassifiab le  speech N Sd S u A N Sd S U A
n . Poorlv a r ticu la ted  speech (dysarthria) N Sd S u A N Sd S U A
o . O th e r : N Sd S u A N Sd S U A
p . O th e r : N Sd S u A N Sd S U A
•• IF YOU HAVE CHECKED ANY AURA SYMPTOMS YOU MUST COMPLETE THE FOLLOWING:
2 0 . W H A T IS T H E  T IM E  FR O M  STA RT O F F IR S T  AURA SY M PTO M  T O  END OF LAST 
SY M PTO M ? (in minutes.)  H/A 1  II/A 2
’ I .  W H A T IS TH E T IM E  FRO M  END O F ALL AURA SY M PTO M S TO  STA R T O F HEADACHE? (in
minutes)  H/A 1  H/A 2
2 2 . DO YOU EVER E X PE R IE N C E  T H E SE  SY M PTO M S (au ra s)  W ITH O U T A HEADACHE 
FO LL O W IN G ? _  Yes _  No
IF YES. GET APPROXIMATE NUMBER OF AURAS WITHOUT HEADACHES IN THE PAST YEAR.
HEADACHE I :   HEADACHE 2 : __________
23. W H A T BEST D ESC R IBES T H E  AURA SY M PT O M S (c h eck  a ll  th a t  a p p ly ) :
_  a. at least one aura symptom develops gradually over more than 4 minutes or. 2 or more symptoms occur in succession. 
  b. no aura symptom last more than 60 minutes.
  c. headache follows aura with a headache-free interval of less than 60 minutes.
A24. DO YOU HAVE ANY IDEAS ABOUT W H A T CAU SES YOUR H EA D A CH E(S) NOW ?
HEADACHE 1 :_________________________________________________________________________________________
HEADACHE 2 : _________________________________________________________________________________________
A25. ARE T H E R E  CER TA IN  T IM E S O F T H E  DAY, W E E K , M O N TH , OR YEAR, W HEN YOU ARE 
M O RE LIK E LY  T O  G E T  HEADACHES?
HEADACHE 1 :_________________________________________________________________________________________
HEADACHE 2 : _________________________________________________________________________________________
A26. ARE T H E R E  TH IN G S O R SITU A TIO N S TH A T  DURING OR A FTER W H ICH  YOU ARE LIK E LY  TO  
GET A HEADACHE? ( • •  INTERVIEWER: Check Headache Precipitants Form).
HEADACHE 1 :_________________________________________________________________________________________
HEADACHE 2:
A 27. IF  YOU ALREADY HAVE A H EA D A CH E. W H A T T Y PE S O F  TH IN G S OR SITU A TIO N S CAN 
M A K E YOUR H EA D A CH E W O RSE?
HEADACHE 1: _________________________________________________________________________________________
HEADACHE 2:
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M S .  W HAT T Y PES O F  T H IN G S O R  SITU A TIO N S CAN M A KE YOUR H EA D A CH ES BETTER?
HEADACHE I : ________________________________________________________________________________________
HEADACHE 2 ________________________________________________________________________________________ _
2 9 . IS T H IS  H EA D A C H E R ELA TED  TO  ANY HEAD IN JU R Y  O R TRA U M A ?
_  Yes _  No IF YES. YOU ARE REQUIRED TO GO ASK QUESTIONS #41 to #44. IF NO. CONTINUE.
A30. W HEN YOU G E T  A H EA D A CH E, W HAT DO YOU USUALLY DO ABO UT IT?
HEADACHE 1 :________________________________________________________________________________________
HEADACHE 2 ________________________________________________________________________________________
A3 I .  HOW  MANY O V E R -T H E -C O U N T E R  M ED IC A TIO N S DO YOU TA K E  IN A T Y PIC A L W EEK  FOR 
YOUR H EA D A C H ES AND H O W  LONG HAVE YOU BEEN T A K IN G  EACH M EDICATION AT TH E
C U R R E N T  R A T E :
M E D IC A T IO N D O SE O/WF.EK HOW  LONG ON M EDICATION
D avs Weeks Years
D avs Weeks Years
D avs Weeks Years
D avs Weeks Yean
D avs Weeks Years
D avs Weeks Years
D avs Weeks Years
M l .  H O W  M ANY P R E S C R IP T IO N  M ED ICA TIO N S DO YOU TA K E IN A T Y PIC A L  W EEK  FOR YOUR 
H EA D A CH ES AND H O W  LONG HAVE YOU BEEN TAK IN G  EACH M ED IC A TIO N  AT TH E 
CU RREN T R A T E : ( • •  INTERVIEWER: Check the Patient Information Form)
M E D IC A T IO N DOSF. #/ W E EK HOW  LONG ON M EDICATION
D avs Weeks Years
D avs Weeks Years
D avs Weeks Years
D avs Weeks Years
D avs Weeks Years
D avs Weeks Years
D avs Weeks Years
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3 3 . •* IS THE PATIENTS TYPICAL DAILY DOSE OF ASPIRIN OR ACETAMINOPHEN FOR PAST 3 MONTHS (OR 
MORE) 4 OR MORE TABLETS:  Yes  No
3 4 . • •  IS THE PATIENTS TYPICAL DAILY DOSE OF PRESCRIPTION SEDATIVES OR ANALGESICS FOR PAST 3 
MONTHS (OR MORE) 2 OR MORE TABLETS:  Yes  No
3 S . •* HAS THE PATIENT TYPICALLY USED ERGOTOMINE 3 OR MORE DAYS PER WEEK. Q R  USED lOmg. OR
MORE O F ERGOTOMINE PER WEEK FOR THE PAST 3 MONTHS (OR MORE):  Yes  No
3 6 .  DO Y O U R PA R EN TS, B R O TH ER S OR SIST ER S. OR C H IL D R E N  HAVE PR O B LE M  HEA D A CH ES?
_  Yes _  No IF YES,
3 6 a . W H A T KIND O F HEADACHES DO TH EY  E X PE R IE N C E  AND HAVE TH EY  BEEN 
D IA G N O SED  BY A PH Y SICIA N ?
R E L A T IO N S H IP H EA D A CH E D E SC R IP T IO N P H Y SIC IA N Dx?
MOTHER Yes No Unknown
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APPENDIX 1- 
CLUSTER HEADACHE
3 7 .  ARE ANY O F  T H ESE  SY M PTO M S A SSO CIA TED  W ITH  YO U R H EA D A C H E ? (Circle all that apply)
|H £ a Da CME" SVM FTOM  H eadache 1 H eadache 2
a .  Red eves (conjunctival injection): Yes No Yes No
b .  T ea rin g  o r  w atering  eyes: Yes No Yes No
c .  P u p il la ry  c o n s tr ic tio n : Yes No Yes No
d . S w ollen  eyelid s: Yes No Yes No
e .  D roopy  eyelids: Yes No Yes No
f .  F o reh ead  & facial sw eating: Yes No Yes No
g . S tu ffy  o r  ru n n in g  nose: Yes No Yes No
h .  O th e r : Yes No Yes No
3 8 . H O W  MANY H EA D A CH ES DO YOU HAVE IN A T Y PIC A L  H EA D A C H E DAY?
_____________Headache 1 ____________ Headache 2
A 39. HAVE T H E R E  EVER BEEN ANY PER IO D S O F T IM E  W H EN  YOU DID N O T HAVE ANY 
H E A D A C H E ?
 Yes  No IF YES. PLEASE EXPLAIN.
HEADACHE 1 :____________________________________________________________________________________
HEADACHE 1
4 0 .  ** SELECT A CATEGORY THAT BEST REPRESENTS THE PERIODICITY OF THE HEADACHE. CHECK ONI Y
ONE PER HEADACHE TYPE.
** A remission phase is defined as a period of at least 14 days with no headaches of [his type.
H/A-l H/A-2
    i  at least 2 periods of headaches (cluster penods) lasting (untreated patients) from 7 days to one year and
separated by remissions. [Episodic |
    b. absence o f remission phases for one year or more. [Chronic )
    c. absence of remission periods from onse t [Chronic unremitting from  o n sc i)
    d. at least one remission period within one year of onset, followed by unremitting course for at least one
year. [Chronic evolved from  episodic ]
    e. too early to classify. [Periodicity undetermined ]
** RETURN TO QUESTION #19.
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APPENDIX 2 - 
POST-TRAUMATIC HEADACHE
4 1 . W ER E ANY O F T H E S E  SY M PTO M S OR T E ST  RESU LTS A SSO C IA TED  W ITH  YOUR HEAD 
IN JU R Y ?
SELECT ALL THAT APPLY.
__ a. loss of consciousness
_  b. posttiaumatic amnesia lasting more than 10
__ c. abnormal clinical neurological cxaminauon
_  d. abnormal x-ray of the skull
__ e. abnormal ncuroimaging
_  f. abnormal evoked potentials
_  8- abnormal spinal fluid examination
_  h. abnormal vestibular function test
__ i. abnormal neuropsychological testing
4 2. HOW  LONG HAS T H E  HEADACHE CON TINUED ? (Select most representative category.)
  a. headache disappeared within 8 weeks after regaining consciousness (or after trauma if there lias been no loss of
consciousness)
  b. headache conunucd for more than 8 weeks after regaining consciousness (or after trauma if there has been no loss
of consciousness)
.143. DID YOU E X PE R IE N C E  PRO B LEM  HEADACHES BEFO RE T H E  TR A U M A ? _  Yes _  No
••  (F YES, DETERMINE WHAT IF ANY DIFFERENCES OCCURRED IN HEADACHE SYMPTOMS. COURSE. 
DURATION. AND FREQUENCY SINCE THE RESULT OF THE TRAUMA.
HEADACHE 1 :_________________________________________________________________________________________
HEADACHE 2:
4 2 . HAS T H E  H EA D A C H E FREQ U EN CY  IN C R EA SED  BY 100% (D O U BLED ) OR M O RE SIN C E  T H E  
TR A U M A ?  Yes  No
** RETURN TO QUESTION #30.
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HEADACHE RATING
On the following scale, please rate the amount of headache pain, if any, that you are experiencing at this moment.
(0) NO HEADACHE
( 1) -
(2) SLIGHTLY PAINFUL I only notice my headache when I focus my attention on it.
(3)
(4) MILDLY PAINFUL..............  I can ignore my headache most of the time.
(5)
(6) PAINFUL................................  My headache is painful, but I can continue what I am doing.
(7)
(8) VERY PAINFUL................— My headache makes concentration difficult, but I can perform
undemanding tasks.
(9)
(10) EXTREMELY PAINFUL - -  My headache is so painful that I can't do anything.
The Headache Diagnostic Interview  was developed at the U niversity of M ississippi M edical Center (UM C Headache Clinic. 
Departm ent o f Psychiatry and H um an Behavior) and O hio University (D epartm ent o f Psychology). It is designed to facilitate diagnosis of 
recunent benign headache disorders using diagnostic criteria suggested by the Ad Hoc Comm ittee on the C lassification o f Headache (1962) and 
the H eadache C lassification C om m ittee o f the International Headache Society (1988). O pum al use o f this interview requires fam iliarity with 
its accompanying manual and com puter softw are, and with the diagnostic classifications.
A lthough copyrighted, these m aterials may be reproduced for use in professional practice, and for research and training purposes. We 
require that the original source of the m aterials be clearly identified on the copies. Reproduction for resale or large scale distribution is strictly 
prohibited without prior written perm ission and w ould be considered unlawful.
NVe welcome the opportunity to collaborate with o lh en  in pooling headache diagnosuc data and in evaluating these materials.
Please address correspondence to:
D o n a ld  B . P e n z ic n .  P h .D .
Director. UMC H eadache Clinic 
D epartm ent of Psychiatry and H um an Behavior 
University o f M ississippi M edical Center 
Jackson. MS 39216-4505 
(601) 984-5867. 984-5804




Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
168
MEDICATIONS PRESCRIBED FOR HEADACHES 
(Liot Compiled at UMC Headache Clinic, Jackson, MS - updated 11-13-88)
Type Brand Name (generic name) Drug Cla33 (p. 1 of 3)
A Analgesic, narcotic agent
A DARVOCET-N (propoxyphene) narcotic analgesic
A DARVON (propoxyphene) narcotic analgesic
A DARVON-N (propoxyphene) narcotic analgesic
A DEMEROL (meperidine) narcotic analgesic
A DILAUDID (hydroraorphone) narcotic analgesic
A MEPERGAN (meperidine HC1) narcotic analgesic
A MORPHINE SULPHATE (morphine sulphate) narcotic analgesic
A NUBA IN (IM) (nalpuphine HC1) narcotic analgesic
A STADOL (IM) (butorphanol) narcotic analgesic
A-C Analgesic, narcotic combination drug
A-C BANCAP (hydrocodone) narcotic analgesic
A-C DARVOCET-N SO or 1 0 0 (propoxyphene) narcotic analgesic
A-C DARVON COMPOUND (propoxyphene) narcotic analgesic
A-C DARVON-N w/ A.S.A. (propoxyphene) narcotic analgesic
A-C EMPIRIN w/ CODEINE (codeine) narcotic analgesic
A-C EMPRACET u/ CODEINE (codeine) narcotic analgesic
A-C HY-PHEN (hydrocodone) narcotic analgesic
A-C LORCET (propoxyphene H C1) narcotic analge3 ic
A-C LORTAB (hydrocodone) narcotic analgesic
A-C PERCOCET (oxycodone) narcotic analgesic
A-C PERCODAN (oxycodone) narcotic analges ic
A-C PERCODAN-DEMI (oxycodone) narcotic analgesic
A-C PERCOGESIC w/ CODEINE (codeine) narcotic analgesic
A-C SYNALGOS (dihydrocodeine) narcotic analgesic
A-C TALWIN COMPOUND (pentazocine) narcotic analgesic
A-C TYLENOL w/ CODEINE (codeine) narcotic analgesic
A-C TYLOX (oxycodone) narcotic analgesic
A-C VICODIN (hyrdocodone) narcotic analges ic
A-C VYGESIC (propoxyphene) narcotic analgesic
A-N Analgesic, non steroidal antiinf 1 amatory agent
A-N ANAPROX (naproxen sodium) nonsteroidal antiinflamatory
A-N CLINORIL (sulindac) nonsteroidal antiinflamatory
A-N INDOMETHACIN ( indomethacin) nonsteroidal antiinflamatory
A-N MECLOMEN (meclofenamate) nonsteroidal antiinflamatory
A-N MOTRIN (ibuprofen) nonsteroidal antiinflamatory
A-N NALFON (fenoprofen) nonsteroidal antiinflamatory
A-N NAPROSYN (naproxen sodium) nonsteroidal antiinflamatory
AB Abortive agent 
AB BELLERGAL-S 
AB CAFERGOT 
AB CAFERGOT P-B 
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Type Brand Name (qeneric name) Drua Clas3
M Muscle relaxant
M FLEXERIL (cyclobenzaprine) muscle relaxant
M NORFLEX (orphenadrine) muscle relaxant
M NORGESIC (orphenadrine) muscle relaxant
M NORGESIC FORTE (orphenadrine) muscle relaxant
M PARAFLEX (chlorzoxazone) muscle relaxant
M PARAFON FORTE (chlorzoxazone) muscle relaxant
M PARAFON FORTE DSC (chlorzoxazone) muscle relaxant
M ROBAXIN (methocarbamol) muscle relaxant
M SOMA COMPOUND (carisoprodol) muscle relaxant
M SOMA COMPOUND (carisoprodol) mu3cle relaxant
w/ CODEINE
PTC Non-prescriotion medication (over-the-counter)
OTC ECOTRIN (a s p i ri n ) non-narcotic analgesic
OTC FIOGESIC (calcium ca r b a 3 p i r i n )non-narcotic analgesic
P-B Prophylact ic aqent - beta blocker
P-B CORGARD (nadol o l) beta-adrenergic blocker
P-B INDERAL (propranolol) beta-adrenergic blocker
P-B INDERIDE (propranolol) beta-adrenergic blocker
P-B LOPRESSOR (metoprolol) beta-adrenergic blocker
P-B TENORMIN (atenolol) beta-adrenergic blocker
P-CA Proohylact ic aqent - calcium channel blocker
P-CA ADALAT (nifedipine) calcium-channel blocker
P-CA CALAN (verapamil HC1) calciun-channel blocker
P-CA CARDIZEM (diltiazem) calcium-channel blocker
P-CA ISOPTIN (verapamil) calcium-channel blocker
P-CA PROCARDIA (nifedipine) calcium-channel blocker
P-T Prophvlacti.c aqent - tricvclic antidopresnant
P-T ELAVIL (amitriptyline) tricyclic antidepressant
P-T ENDEP (amitriptyline) tricyclic antidepres3ant
P-T LIMBITROL (amitriptyline) tricyclic antidepressant
P-T NORPRAMINE (desipraoine) tricyclic antidepre33ant
P-T PAMELOR (nortriptyline) tricyclic antidepressant
P-T SINEQUAN (doxepin) tricyclic antidepre33ant
P-T TOFRANIL (imipramine) tricyclic antidepre33ant
S Sedative aqent - other
S DILANTIN (phentoin sodium) related to barbiturate
S ESKALITH (lithium carbonate) anxiolytic
S LITHOBID (lithium carbonate) anxiolytic
S PHENERGAN (pr o me thazine) p he n o t h i a z i n e , antiemetic
S TEGRETAL (carbam az e pi n e) anticonvulaant, analgesic
S VISTARIL (IM) (hydroxyzine HC1) anxiolytic, muscle relaxant
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Type Brand Name (generic name) Drug Cla33 (p. 3 of 3)






(chlo ra d ia z ep o xi d e) 
(cl or a ze p at e ) 
( d i a ze p am ) 















SCBU Sedative combination 
SCBU AXOTAL 
SCBU ESGIC
SCBU ESGIC w/ CODEINE 
SCBU FIORICET 
SCBU FIORINAL 
SCBU FIORINAL w/ CODEINE 
SCBU PHRENALIN 
SCBU PHRENALIN FORTE 
SCBU PHRENALIN w/ CODEINE 
SCBU TRIAD
(m e p r o b a m a t e )
(i s o m e t h e p t i n e )
(i s o m e t h e p t i n e ) 
(c hl o rd i az e po x id e )
drug ^  butalbital 
(butalbital) 
( b u t a lb i ta l ) 
( b u t a lb i ta l ) 
(butalbital) 
(b ut a lb i ta l )
(b u t a l b i t a l ) 
( bu t al b it a l) 
( b u t a l bi t al ) 
( bu t al b it a l)





s e d a t i v e , 




























(b a r b i t u r a t e •
Type C o d e s :
A Analgesic, narcotic agent
A-C Analgesic, narcotic combination drug
A-N Analgesic, nonsteroidal antiinflamatory agent
AB Abortive agent
M Muscle relaxant
OTC Non-prescription medication (over-the-counter)
P-B Prophylactic agent - beta blocker
P-CA Prophylactic agent - calcium channel blocker
P-T Prophylactic agent - tricyclic antidepressant
S Sedative agent - other 
S-BZ Sedative agent - b en zodiazepine 
S-C Sedative combination drug - other 
SCBU Sedative c ombination drug - butalbital
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WEEKLY HEADACHE RECORD 
N ame_______________________________________— ________ A g e . ______ Sex: Male F em ale
INTENSITY -  F o u r  t i m e s  oocti d a y .  p la a s o  u p d a te  live h o a d a c tw  g r a p h  a c c o r d in g  to  l l to  f o l lo w in g  s c a l e .
( 0 )  NO IfCAOACKE 
1 ( 1)
N ( 2 )  SEIGHELY P A IfffllL  -  I o n ly  n o lic o  m y  lioodncho  w tm n l  f o c u s  m y  a t t n n l i o n  o n  i t .
I
E ( 4 )  M IUX.Y P A IN fU L  -  I o m  ig o o ro  m y  tw in d ad w  m o s t  o f  th o  tic n o .
n  03 )
S  ( 6 )  PAIN FUL -  M y h n a d a c h o  is  p a in fu l ,  b u t  I c a n  c o n t in u e  w i ia t  I a m  d o in g .
I ( ? )
T ( 0 )  VERY PAINFUL -  M y h a o d a c h o  m a k a s  c o n c e n tr a t io n  d i f f i c u l t ,  b u t  I c a n  p o r l o c m  u n d e m a n d in g  t a ^ t s .
Y ( 9 )
( 1 0 )  £ X r R £ f l£ lY  PAINFUL -  I c a n l  do  a n y th in g  w h an  I h a v u  * h o a d a c h o .
















6  0  1 0  12 2  d
AM PM




M EDICATION ( ty p o  an d  a m o u n t)
1 0  12
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INTENSIFY -  four Limas oncfi day. ploaso update  Uw headache graph  according to tho following scale.
( 0 )  NO HEADACHE 
I ( I )
N ( 7)  S l I G H l lY  PAINFUL -  I o n ly  n o lic o  m y  h o a d a c h o  w tio n  I f o c u s  m y  a t t e n t i o n  o n  i t .
f (3)
E ( 4 )  tllLDLY PAINEUL -  I c a n  ig n o re  m y  h o a d a c h o  m o s t  o f  tlio  t im o .
N (5)
S  ( 6 )  PAINFUL -  t1y  h o a d a c h o  Is  p a in f u l ,  tx j l  I c a n  c o n tln u o  w h a t  I a m  d o in g .
I (7)
T ( 0 )  VERY PAINFUL -  M y h e a d a c h e  m a k o s  c o n c e n t r a t io n  d i f f i c u l t ,  b u t  I c a n  p e r f o r m  u n d e m a n d in g  ta s k s .
Y (9 )
( 1 0 )  E X ntfM E L Y  PAINFUL -  I c a h l d o  a n y th in g  w h e n  I h a v e  a  l io a d a c h c .









1 9  
N 8 
T ?

















: i! 2 
T 1 

















t ,  h
A M
11) \ 7  7
I ’M
to 1?
M E O f C A n O M  ( t y p n  nod amount)
flEOICATIOM (typo end amoifit)
MEDICATION (typa mvi fttnounl)
MLD1CA1I0N (Lypo iu v J  nnvxjnl)
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N am e ____________________________  D ate    DSI
Day of W eek: (circle) m on tue  w ed thu Iri sa t sun
B elow  a ro  lis ted a  varie ty  ol o von ts  tha t  m a y  bo  v iow od a s  s t ro s s lu l  or  u n p lo a s a n t .  R o a d  o a c h  item carefully  an d  
d o c id o  w h e t h e r  or  no t  tha t  o v o n t  h a p p o n o d  within tho p a s t  24 h o u r s  II th e  ovont  d i d  n o t  h a p p e n  circle th e  "X 
to th e  right ol that  item. II tho e v en t  d i d  h a p p e n ,  s h o w  tho a m o u n t  ol s t r e s s  tha t  it c a u s e d  you  by  circling a 
n u m b e r  Irom t to  7 to the  right ol that  i tem  ( s e e  n u m b e r s  bolow).  P l e a s e  a n s w e r  a s  h o n e s t ly  a s  you c a n  s o  that  
w o  m a y  ob ta in  a c c u r a t e  information.   ____________________________________________________________________________
X 1 ________________2 _______________3 _______________ 4 _______________ 5 _______________ 6 _______________ 7
Did not H a p p e n e d  but C a u s e d  vory  C a u s e d  a C a u s e d  s o m o  C a u s o d  m uch  C a u s e d  very  C a u s e d  mo 
h ap p en  w a s  not  s t r e s s fu l  little s t r e s s  little s t r e s s  s t r o s s  s t r e s s  m u c h  s t r e s s  to panic
1. Did poor ly  at |ob ,  l a s k ,  o r  c h o r e  X 1 2 3 4 5 G 7
2. Did p o o r ly  b e c a u s e  ol o t h e r s  X 1 2 3  4 5 6 7
3. T h o u g h t  a b o u t  u n l i n i s h e d  w o r k . . . .X  1 2 3 4 5 6 7
4 . H u r r ied  lo m e e t  a  d e a d l i n e  X 1 2 3 4 5 6 7
5.  I n t e r r u p l e d  d u r i n g  w o r k ,
c h o r e ,  or  a c l i v i l v  X I  2 3 4 5 6 7
G S o m e o n e  s p o i le d  y o u r
c o m p l e t e d  job.  l a sk ,  o r  c h o r e ......X 1 2 3 4 5 6 7
7 Did s o m e t h i n g  y o u  w e r e
not g o o d  at ............................................... X 1 2 3 4 5 6 7
8 U n a b le  lo c o m p l e t e  a  |0b,
ta sk ,  o r  c h o r e  .......................................... X 1 2 3  4 5 6 7
'J. W a s  u n o r g a n i z e d ................................. X 1 2 3 4 5 6 7
10. C r i t ic ized  or  ve rba l ly  a t t a c k e d   X 1 2 3  4 5 6 7
i t  I g n o r e d  by  o t h e r s ................................ X 1 2 3 4 5 6 7
12. S p o k e  or p e r l o r m e d  in p u b l i c ........X 1 2 3  4 5 6 7
13 .  D eal t  with ru d e  w a i te r ,
w a i t r e s s ,  o r  s a l e s p e r s o n .................... X 1 2 3  4 5 6 7
14.  In te r r u p le d  while  t a lk in g ....................X 1 2 3  4 5 6 7
15.  W a s  l o r c e d  to s o c i a l i z e ..................  X I 2 3  4 5  6  7
16.  S o m e o n e  b r o k e  a  p r o m i s e
o r  a p p o i n t m e n t ........................................ X 1 2 3  4 5 6 7
17. C o m p e t e d  w ith  s o m e o n e ................X 1 2 3 4 5 6 7
18 .  W a s  s t a r e d  a t ..........................................X 1 2 3  4 5 6 7
19. Did no t  h e a r  i rom  s o m e o n e
y o u  e x p e c t e d  to  h e a r  I r o m   X 1 2 3 4 5 6 7
20.  H a d  u n w a n t e d  c o n t a c t
( c r o w d e d ,  p u s h e d ) ................................ X 1 2 3 4 5 6 7
21 W a s  m i s u n d e r s t o o d ............................X 1 2 3 4 5 6 7
2 2 .  W a s  e m b a r r a s s e d ................................. X I  2 3 4 5 6 7
2 3 .  H a d  yo u r  s l e e p  d i s t u r b e d   X 1 2 3 4 5 6 7
2 4 .  P o r g o t  s o m e t h i n g  ...............................X 1 2  3 4 5 6 7
2 5 .  F e a r e d  i l lness  o r  p r e g n a n c y  . .. X 1 2 3 4 5 6 7
2 6 .  H a d  il lness  or p h y s ica l
d i s c o m f o r t ............................................... X 1 2 3 4 5 6 7
2 7 .  S o m e o n e  b o r r o w e d  s o m e t h i n g
w i th o u t  a s k i n g ...........................................X 1 2 3 4 5 6 7
2 8 .  Y our  p ro p e r ty  w a s  d a m a g e d .......... X 1 2 3 4 5 6 7
2 9 .  H a d  m ino r  a c c id e n t
(b r o k e  s o m e t h in g ,  to re  c lo th ing ) . .  X 1 2 3  4 5 6 7
3 0 .  T hour ih l  a b o u t  t iie  l u t u r e ............ X 1 2 3 4 5 6 7
31.  H a n  ou t  ol l o o d  o r  p e r s o n a l  i tem  . . X I  2 3 4 5 6 7
32 .  A r g u e d  with h u s b a n d ,  w ile .
b o y l r i e n d .  or g i r l l r i e n d ................. . X 1 2 3 4 5 6 7
83  A r g u e d  with  a n o t h e r  p e r s o n   X 1 2 3 4 5 6 7
3 4 .  W a i t e d  lo n g e r  t h a n  y ou  w a n t e d  .... X 1 2 3  4 5 6 7
3 5 .  I n t e r r u p t e d  while  th ink ing
o r  r e l a x i n g  X 1 2  3 4 5 6 7
3 6 .  S o m e o n e  "cut" a h e a d  o l  y o u
in a  k n e  X 1 2 3  4 5 6 7
37 .  P e r l o r m e d  poor ly  a t a  sp o r t
or  g a m e  X 1 2 3  4 5 6 7
3 8 .  Did s o m e t h i n g  th a t  y o u  d id  not
w a n t  to  d o  X 1 2 3  4 5 6 7
3 9 .  U n a b le  to c o m p l e t e  all p l a n s
lor l o d a y  X 1 2  3  4 5 6 7
40 .  H a d  c a r  t r o u b l e  X 1 2 3  4 5 6 7
41 H a d  dilticully in t r a l t i c  X 1 2 3  4 5 6 7
4 2 .  M o n e y  p r o b l e m s  X 1 2 3 4 5 6 7
4 3  S t o r e  l a c k e d  s o m e t h i n g
y o u  w a r n e d  X 1 2 3  4 5 6 7
44 Los t  o r  m i s p l a c e d  s o m e t h i n g  X 1 2 3 4 5 6 7
4 5  B a d  w e a t h e r  X 1 2 3  4 5 6 7
4 6 .  U n e x p e c t e d  e x p e n s e s
( l ines , t ra l t ic  ticket,  e t c . )  X 1 2 3  4 5 6 7
47 H a d  c o n f r o n ta t i o n  with  s o m e o n e
ol au th o r i ty  (po l ice ,  b o s s )  X 1 2 3 4 5 6 7
4 8  H e a r d  s o m e  b a d  n e w s  X 1 2 3  4 5 6 7
4 9  C o n c e r n e d  o v e r  y o u r  l o o k s  X 1 2 3 4 5 6 7
5 0 .  H a d  to  l a c e  a  l e a r e d  s i tu a t io n  or
o b j e c t .............................................................X 1 2 3  4 5 6 7
51 .  S a w  a n  u p s e l t i n g  TV s h o w .
m o v ie ,  o r  r e a d  a n  u p s e t t i n g  b o o k . .X  1 2 3 4 5 6 7
5 2 .  " P e t  p e e v e '  v io la te d
( s o m e o n e  la il s  lo  k n o c k ,  e t c . )  X 1 2 3  4 5 6 7
53  Did n o t  u n d e r s t a n d  s o m e t h i n g  X 1 2 3 4 5 6 7
5 4 . W o r r ie d  a b o u t  a n o t h e r ' s
p r o b l e m s  X 1 2 3 4 5 6 7
5 5 .  H a d  c l o s e  e s c a p e
Ir om  d a n n e r  X 1 2 3 4 5 6 7
5 6  S t o p p e d  u n w a n t e d  p e r s o n a l  hab i t
( o v e r e a l m g ,  s m o k in g ,  na i lb i l ing ) . . .  X 1 2 3 4 5 6 7
5 7  H a d  p r o b le m  with  k i d ( s )  X 1 2 3 4 5 6 7
5 8 .  W a s  la te  lor w o tk  or a p p o i n t m e n t .. X 1 2 3 4 5 6 7
Any s t r e s s o r s  tha t  w e  m i s s e d ?
(list be low )
5 9  .  X 1 2 3 4 5 6 7
6 0  _____________________________ _ X 1 2 3 4 5 6 7
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w s i
N a m e : D a t e : A g e : S e x :  M a l e  F e m a l e
B e l o w  a r e  l i s t e d  a  v a r i e t y  o l  e v e n t s  t h a t  m a y  b e  v i e w e d  a s  s t r e s s l u l  o r  u n p l e a s a n t  R o a d  e a c h  i t e m  c a r e l u l l y  a n d  d e c i d e  
w h e t h e r  o r  n o t  t h a t  e v e n t  h a p p e n e d  t o  y o u  d u r i n g  t h i s  p a s t  w e e k  II t t i e  e v e n t  d i d  n o t  h a p p e n  th is  w e e k ,  c i r c le  
t h e  X to  t h e  r igh t  of t h a t  i t e m .  II t h e  e v e n t  d i d  t i a p p e n ,  s h o w  t h e  a m o u n t  o l  s l r e s s  t t i a t  it c a u s e d  y o u  b y  c i rc l in g  a  
n u m b e r  I r o m  1 t o  7  lo  t h e  r igh t  ol  t h a t  i t e m  ( s e e  s c a l e  b e l o w ) .  A d d i t io n a l ly ,  il t h e  e v e n t  h a p p e n e d  3  o r  m o r e  t i m e s
p u t  a  c t i e c k  in  t h e  b l a n k  ( __ ) to  t h e  r igh t  o l  Hint i t e m ___________________________________________________
X 1 ________________ 2 ______________ 3 __________________4 ________________ 5 _______________ 6 _______________ 7
Oid  n o t  H a p p e n e d  S l ig h t ly  Mildly M o d e r a t e l y  S t r e s s l u l  V e r y  E x t r e m e l y
t i a p p e n  n o t  s t r e s s l u l  s t r e s s l u l  s t r e s s l u l  s t r e s s l u l  s t r e s s l u l  s t r e s s l u l
3 or  m orn  l im es  this w o o-
1. H a d  a  j o b  o r  a s s i g n m e n t  o v e r d u e ............................................................
2 .  B o t h e r e d  w i th  r e d  t a p e ........................................................................................









3.  A r g u e d  w i th  a  c o w o r k e r ..................................................................................










5.  D id  o o o r l v  a t a  10b .  l a s k .  o r  c h o r e ............................................................... n 5 6 /
6 . H u r r i e d  to  m e e t  a  d e a d l i n e  ......................................................................... X t ■i 5 6 7
7. I n t e r r u p t e d  d u r i n g  a  | o b .  l a s k .  act iv i ty ,  o r  t h i n k i n g .............................










9 .  D id  s o m e t h i n g  y o u  w e r e  n o t  g o o d  a t  ................................................










i 1. U n a b l e  to  f in i sh  all p l a n s  lo r  t h e  w e e k  ................................................... . .X  1 3 5 6 7
12.  W a s  la te  to r  w o r k  o r  a p p o i n t m e n t  ............................................................. .. X 1 3 5 6 7
13. W a s  g r a d e d  o r  e v a l u a t e d  o n  y o u r  p e r t o r m a n c c ............................. .. X 1 3 5 6 7
14.  W o r k e d  l a t e  o r  o v e r t i m e  ................................................................................ . X 1 3 5 6 /
f 5 .  N o t  e n o u o h  m o n e v  lo r  b a s i c s  ( l o o d .  c lo t t i i n n ,  e t c . ) .................... 1 3 5 6 !
16 . R a n  o u t  o l  p o c k e t  m o n e y  ..........................................................................
17. H a d  u n e x p e c t e d  b il ls  ( traffic  l i n e s ,  e t c  ) .............................................
18.  H a d  p r o b l e m s  p a y i n g  b i l l s .............................................................................















19. N o t  e n o u g h  m o n e y  lo r  t u n  ( m o v i e ,  e a t i n g  o u t )  o r  r e c r e a t i o n










2 1 .  D r o v e  u n d e r  b a d  c o n d i t i o n s  ( t ra l t ic ,  w e a t h e r )  ................................ X 1 2 3 5 6 7
2 2 .  H a d  c a r  t r o u b l e  ..................................................................................................... X 1 o 3 c, 6 T
23.  H a d  m i n o r  a u t o  a c c i d e n t  ........................................................................ . X 1 •1 3 r. 6 '
2 4 .  A r g u e d  w i th  h u s b a n d ,  w i le ,  b o y l n e n d .  o r  g ir l f r ie n d X t 3 3 5 6 7
2 5 .  C h i l d  m i s b e h a v e d  ........................................................................................... X 1 ■1 3 5 6 /












2 8 .  H u s b a n d  o r  w i l e  h a d  p r o b l e m s  a t  w o r k .................................................. . .X  1 '> 3 5 6 7
2 9 .  N o t  e n o u g h  t u n e  lo r  la rn i ly  a n d  I r i e n d s  ........................ Y 1 3 5 6 7
3 0 .  H a d  c r i m e  in  t h e  n e i o h b o r h o o d  ...................................... . .X  1 2 3 5 6 7
3 1 .  H a d  h o u s e h o l d  c h o r e s  ( s h o p p i n g ,  c o o k i n g ,  e t c . ) ........................
3 2 .  H a d  m in o r  h o m e  r e p a i r s  .......................................................... .......













3 3 .  H a d  p r o b l e m s  w i th  n e i g h t x i r s  ..................................................................
3-1. R a n  o u t  ol ( o o d  o r  p e r s o n a l  i t e m  .............................................................
X 1 










3 5 .  Y o u r  p r o p e r t y  w a s  d a m a n e d  ............................................... . .X  1 p 3  4 5 6 7
3 6 .  S t o r e  d i d  n o t  h a v e  s o m e t h i n g  y o u  w a n t e d  ....................................... X 1 •> 3  • 5 6
3 7 .  H a d  p r o b l e m s  w i th  p o t  ( d o g .  c a t .  e t c  ) .................................................. . X t p 3  • 5 6 7
3 3 .  1 l e a r d  a  r u m o r  o r  s o m e t h i n g  b a d  a t / j u t  y o u r s e l l  ........................ X 1 ■) 3 5 6
3 9 .  W a s  to ld  w h a t  to  d o  ................................................. X t 3 5 6 7
•10 . W a s  l ied  lo . l o o l e d  o r  t r i c k e d  ....................................................... X 1 •) 3 5 6 /
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X 1 _________________2_______________ 3 _________________4 _________________ 5________________ 6 ________________7
Did no! H a p p e n e d  Slightly Mildly M odora to ly  S t r e s s fu l  Very ‘ Extromoly
h a p p e n  no! s t re ss fu l  s t r e s s f u l  s t r e s s fu l  s t r e s s f u l  s t re s s fu l  s t r e s s lu l
C heck if item hap p en ed  
3 o r more tim es this w eek
41. W as m isunderstood or m isquo ted  ........................................... ..X 1 2 3 4 5 6 7
42. Had conlrontation with so m e o n e  of authority (police, boss).. ..X 1 2 3 4 5 6 7
43. W as criticized or verbally attacked ................................................. ..X 1 2 3 4 5 6 7
44. W as around u n p lea san t peop le  (drunk, bigot, ru d e ) ............... ..X 1 2 3 4 5 6 7
45. Had unex p ec ted  a u e s t s ..................................................................... ..X  1 2 3 4 5 6 7
46. Did poorly b e c a u se  of o th e rs ............................................................ ,.X  1 2 3 4 5 6 7
47. W as forced to so c ia lize ........................................................................ X 1 2 3 4 5 6 7
48. S o m eone  broke a  p rom ise  ........................................................... X 1 2 3 4 5 6 7
49. Som eone  broke a n  appoin tm ent .................................................. X 1 2 3 4 5 6 7
50. C om peted with so m e o n e  .............................................................. X 1 2 3 4 5 6 7
51. Argued with a  friend ............................................................................ X 1 2 3 4 5 6 7
52. Not enough tim e to so c ia lize ............................................................. X 1 2 3 4 5 6 7
53. W as ignored by o th e rs ...................................................................... ,.X 1 2 3 4 5 6 7
54 Had som eone  d isag ree  with you .................................................. X 1 2 3 4 5 6 7
55. Spoke or perform ed in public .......................................................... ..X 1 2 3 4 5 6 7
56. W as interrupted  while talk ing .......................................................... ..X 1 2 3 4 5 6 7
57. W as slared  a t ........................................................................................... ..X 1 2 3 4 5 6 7
58. Had som eone  "cut" in (ront ol you in line .................................. ..X 1 2 3 4 5 6 7
59. Unable to express self clearly ....................................................... 2 3 4 5 6 7
60. Had unw anted physical contact (crow ded) ............................. ,.X 1 2 3 4 5 6 7
61. Dealt with rude w aiter, w aitress, o r sa le sp e rso n  .................... ..X 1 2 3 4 5 6 7
62. W as without privacy ............................................................................ ..X 1 2 3 4 5 6 7
63. W as excluded or lett out ................................................................. ..X 1 2 3 4 5 6 7
64. Had too m any responsib ilities ..................................................... ..X 1 2 3 4 5 6 7
65. Had to m ake im portant d e c is io n ...................................................... ..X 1 2 3 4 5 6 /
66. Did not h ear trom so m eo n e  you ex p ec ted  to ........................ X 1 2 3 4 5 6 7
67. W as disturbed while trying to .s le ep  ........................................... ..X 1 2 3 4 5 6 7
68. Forgot so m e th in g ................................................................................. X 1 2 3 4 5 6 t
69. Heard som e b ad  new s ........................................................................ X 1 2 3 4 5 6 1
70. W as clum sy (spilled or knocked som eth inq  over) ................... ..X 1 2 3 4 5 6 7
71. Lost or m isplaced som ething (wallet, keys) ............................... X 1 2 3 4 5 6 7
72. Had legal prob lem s ......................................................................... ..X 1 2 3 4 5 6 7
73. W aited longer th an  you w anted  ................................................... ..X 1 2 3 4 5 6 !
74. Did som ething you did not w ant to do  .......................................... X 1 2 3 4 5 6 7
75. Had to face a  tea red  situation or obiect .................................... ..X 1 2 3 4 5 6 i
76. Had 'p e l p e e v e ' violated (som eone  tails to knock, etc.) ....... X 1 2 3 4 5 6 7
77. Failed to u n d e rs tan d  som ething ..................................................... ,.X 1 2 3 4 5 6 7
78. Had close e sc a p e  trom  d a n g e r ....................................................... ..X 1 2 3 4 5 6 7
79. Had minor accident (broke som eth ing , tore c lo th in g )............. X 1 2 3 4 5 6 7
80. S om eone borrow ed so m eth in a  w ithout a s k in q ....................... ..X 1 2 3 4 5 6 i
81. Had minor injury (s tubbed  toe, sp ra ined  ankle, e l c . ) ............... ..X  1 2 3 4 5 6 7
82. W as physically uncom torlable (cold, w et, hungry) ................... X 1 2 3 4 5 6 7
83. S lopped  unw an ted  habit (sm oking, overeating , etc.) ............ X 1 2 3 4 5 6 7
84. Interrupled while re lax in g ................................................................. X 1 2 3 4 5 6 7
85 Not enouah tim e lor lun (movie, eatinq  out) or recrea tio n ..... ..X  1 2 3 4 5 6 7
86. Did poorly at sport o r g am e  .......................................................... X 1 2 3 4 5 6 7
87. Saw  an upsetting TV show , movie.
or read  an  upselling  book, e lc ...................................................... ..X 1 2 3 4 5 6 7
Any we m issed? (List below)
88. ..X 1 n 3 4 5 6 7
89. . .. X 1 2 3 4 5 6 7
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Overview of Time-series Analysis
In the present investigation, the influence of stress on headache and 
the temporal pattern of the stress-headache association was determined with 
a time-series analysis. The time-series analysis is particularly suited for use 
with longitudinal data, taking into account not only the particular value of 
each observation but also the temporal order in which they occurred. As 
time-series analysis is relatively new to psychological investigations, a brief 
discussion of its assumptions is provided below.
Economists have been the primary developers of time-series analysis, 
with interests in economic change over time and the forecasting of future 
trends. Increasingly, time-series analysis is being employed in the behavioral 
sciences and recently has been employed by stress researchers (Caspi,
Bolger, & Eckenrode, 1987). In its simplest form, time-series analysis is a 
variation of the basic regression model called the "simple time-series 
regression model": Yt = a + bXt + e t, where Yt is the endogenous (i.e., 
dependent) variable, Xt is the exogenous (i.e., independent) variable, e t is 
the random disturbance (i.e., error) term, a and b are the unknown 
parameters, and the subscript t indicates the Xt and Yt are a series of 
observations through time.
O f utmost importance to regression and other time-series models are 
assumptions regarding the residual error term (i.e., the difference between 
the observed value of the dependent variable and the value of the dependent 
variable predicted from the regression line). Specifically, it is predicted that 
residual error terms are independent, that is, the residual error terms are
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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uncorrelated for succeeding observations. When error terms from different 
observations are correlated, this critical assumption is violated. When this 
occurs the error process is said to be "serially correlated" or "autocorrelated." 
Autocorrelation is highly probable with time-series data. However, it is 
typically restricted to immediately adjacent error terms. Although there are 
many possible explanations to account for autocorrelation (e.g., the omission 
of an important explanatory variable), the most common explanation 
concerns the tendency of an effect to persist over time.
Regardless of the cause, autocorrelation significantly influences the 
outcome of the hypothesis-testing procedure. Unfortunately, previous 
researchers of stress and headache (e.g., Levor et al., 1986) and stress and 
illness (e.g., Lewinsohn & libert, 1972; Rehm, 1978; Stone, 1981) have failed 
to consider the influence of autocorrelation in applying simple regression or 
correlation to time-series data.
Although autocorrelation in a regression model does not bias the 
param eter estimates a arid b (i.e., their expected value is still that found in 
the population), their standard errors are biased downward. The result is 
that error variance is underestimated, hence the regression line appears to 
"fit" the data much more accurately than it actually does. This in turn can 
lead to an overestimate of the influence of the independent variable on the 
dependent variable, and hence, increases the likelihood of a Type 1 error. 
Since autocorrelation creates such serious problems for simple or "ordinary 
least squares" (OLS) regression, it is recommended that its presence in a 
given sample be tested (Ostrom, 1987).
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Test for autocorrelation. Although autocorrelation can exist between 
any two error terms, the most common assumption is that only immediately 
adjacent error terms are correlated to a significant degree; termed a "first 
order autocorrelation" (Ostrom, 1987). The present investigation tested for 
first order autocorrelation with a widely used test statistic known as the 
"Durbin-Watson Coefficient" (Ostrom, 1987). The test statistic "d" was 
obtained by first fitting an OLS regression line to the data and calculating 
the residuals (et and et - j). The d-statistic is the regression line et on et . j. 
Durbin and Watson have determined upper and lower bounds based upon 
the number of observations in the series, against which a decision can be 
made regarding the presence of autocorrelation. A ̂ -statistic between 2.67 
and 1.33 was taken to indicate no autocorrelation in the present 
investigation (Ostrom, 1987). When no autocorrelation was present, the 
original OLS estimates were accepted and retained for further analysis. A jj- 
statistic that lay outside this range was considered indicative of 
autocorrelation. When autocorrelation was present, a new regression 
equation was calculated utilizing "generalized least squares" (GLS) 
regression. The GLS regression is based upon the OLS model but employs 
transformed variables corrected for autocorrelation. Transforming the data 
has the effect of excising the systematic error from the model, hence an OLS 
regression model can be performed on the transformed data.
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In the present investigation, the strength of the association between 
stress and headache as well as the temporal pattern of the stress-headache 
relation was tested with a lagged time-series regression model. The lag 
formulation takes into account that it may take time for one variable to affect 
another. Because it was not possible to specify the exact amount of time it 
may take stress to affect headache, the model tested multiple lags; this is 
termed a "distributed lag model."
The lagged model adheres to the same assumptions as the simple 
time-series model with no new estimation problems. Hence, after testing for 
autocorrelation, either OLS or GLS regression can be used to determine the 
param eter estimates. Little agreement exists among researchers regarding 
the best method for determining the most characteristic parameter estimate 
among several lagged param eter estimates (Ostrom, 1987). For example, 
some researchers employ a significance criterion, selecting the lag at which 
the most significant estimate was obtained. Others suggest a 
"meaningfulness" criterion, selecting the lag at which the estimate of highest 
absolute magnitude was obtained (see Gottman, 1981). In the present 
investigation a conservative criteria, testing for significance differences 
between each lagged estimate, was utilized.
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Appendix J
One-Wav ANOVA Comparing High. Moderate, and Low Social Support 
Groups on the Magnitude of the Stress-Headache Correlation
Source 55 MS F S
Between Groups 2 .2339 .1170 334 .05
Within Groups 43 1.5071 .0350
Total 45 1.7410
Note. Stress-headache correlation refers to the DSI Event with headache 
index correlation.
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Appendix K
One-Way ANOVA Comparing Migraineurs. Muscle-Contraction Headache 
Sufferers, and Headache-Free Controls on WSI Event Scores
Source df SS MS F 2
Between Groups 2 290.34 145.17 .69 ns
Within Groups 89 18667.79 209.75
Total 91 18958.12
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Appendix L
One-Way ANOVA Comparing Migraineurs. Muscle-Contraction Headache 
Sufferers, and Headache-Free Controls on WSI Impact Scores





2 562.11 281.05 .08
89 303862.10 3414.18
91 304424.21
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